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Foreword 


This special publication is brought out by the Reception Committee 
as a Souvenir to commemorate the occasion of the Forty Second Session 
of the Indian Science Congress to be held in Baroda under the auspices of 
the Maharaja Sayajirao University. 

Information about the venue where the Indian Science Congress 
holds its session, is bound to be of interest to the delegates who attend it. 
It is with that end in view that the publication committee has collected 
the various articles in this volume. These articles about Baroda and about 
the region of which Baroda is a part, are written by experts in their 
respective fields and will therefore, be of great Scientific interest. This is 
an attempt to give a full account of Baroda and its background, viz. 
Gujarat. From prehistoric Baroda, Baroda with its Roman contacts to 
Baroda of today with a very modern face, it is indeed a very complete 
pictuie that is drawn. 

India is a vast country with regions differing in customs and 
climates ; differing in fauna and flora; differing in art and architecture; 
diffeiing in language and literature; and differing in men and manners. 
This diversity, however, has enriched the country as a whole and affords 
an interesting study to the scientist as to the layman. 

The Indian Science Congress has been meeting for the last fortyone 
years at different places and must have collected a wealth of information 
of the various regions where it has met in the past. I hope the informa¬ 
tion given in this volume will make a valuable addition to it. 

If Government utilises such information for a better purpose or some 
eminent scientist is inspired to use it for further research the trouble taken 
by the writers will be worth the time and energy they have spent. 


^ CLu HUt.. 


Vice-Chancellor. 
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BARODA THROUGH THE AGES 

By 

Dr. B. Subbarao 

Head of the Archuology Depafinjcnf, M. S. UmvirsUy of lUvoda. 

city of Baroda aptly described by a Medieval Jain writer as a 
“ tilaka on the brow of Lata" is a nodal centre of the coastal plain 
of Gujarat. It is strategically situated at the junction of the main highways 
linking Gujarat with Rajputana and the Punjab in the north, the Malwa 
and the Gangetic valley in the north-east, Konkan in the south and 
Khandesh in the south-east. Significantly Baroda to-day is a junction, 
on the Western Railway, of the lines leading to Ahmedabad and Delhi. 
This confirms the historic role of Baroda, in the communication pattern 
for movements of peoples and cultures. The history of Baroda city amply 
bears out its cultural and commercial activities during the last two thou¬ 
sand years. 

Apart from the traditional stories, our knowledge of the history of 
Baroda is based mainly on Jain Literature and a few old inscriptions 
pertaining to Baroda. The excavations carried out by the Department of 
Archaeology of this University in the winter of 1951, have thrown fresh 
light on the antiquity of Baroda. According to tnidition, Baroda was 
known as " Chandanvati ", " Vatpadra " and “ Virapura ", but there is 
no historical confirmation except of " Vatpadra " or Vadapadra, which 
occur in inscriptions. 

The city of Baroda developed out of a nucleated village (a large village 
with a number of dependent hamlets) on the left bank of the river 
Vishvamitri. We do not know the names of that group of villages till we 
come to the 9th century. At the beginning of this century, there wa,s 
a town called Ankottaka ( modern village of Akota to the West of the 
railway line ) with a number of villages and other landmarks, of which we 
have references to Vadapadraka, Vaggachchaka. It was the administra¬ 
tive headquarters of a unit or vishaya called " Ankottaka 84 ". Later in 
the 10th century, Vadpadraka displaced Ankottaka as the administrative 
headquarters. The centre of life in ancient Baroda continued to be 
Vadapadraka ( modern kothi area ). In the i6th century the centre 
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shifted eastwards to the modern citadel area, when it was built by prince 
Khalikhan and named Daulatabad. Again in the 19th century, the city 
extended eastwards and the whole present area of the city of Baroda came 
into existence. 

The earliest human settlement in the city area started on the left 
bank of the river Vishvamitri. In their material culture the people 
belonged to what is technically called the “ Middle Stone Age They 
lived on hunting and fishing and made their tools with fine grained stones 
like agate. From other evidence, this culture seems to have been very 
old. This settlement was actually washed away by the river but their 
tools have been found under a depoht of fresh silt. 

Some time at the beginning of the Christian hha, township began to 
develop on the left bank of the river. It was developed on account of its 
location on the main highways connecting Baroda, Bhrigukachha or 
Barukachcha on the west coast and Central India. I'lom the accounts of 
the classical writers like Pliny, Ptolemy and the anonymous sailor who 
wrote a guide-book for the Indian ocean ( Periphis of the Erythrian sea ) 
we learn that commodities from Western Asia and the Roman Empire were 
exchanged at Broach for Indian spices, textiles, onyx etc. Hence Baroda 
too came into contact with the Roman world. Heie at Akota was found 
a trefoil jar of bronze, with the figure of the Gieek Cod of Love, Eros, 
depicted as a seaman ( Son of Aphrodite the protectress of navigators ). 
Again, two clay seals in Hellenistic style with two prancing horses and a 
star were also found. More convincing evidence was provided by the 
pottery. As a result of extensive commercial contacts with the Western 
World, a class of Roman Pottery called the “ Samian ware ” was imported 
and successfully copied in India. So far Gujarat has the largest number 
of such sites where it has been found. In Baroda, we have found this 
pottery along with early Kshatrapa coins. Thus the township was flourish¬ 
ing in the early centuries of the Christian era under the rule of the Western 
Kshatrapa rulers ( 100-390 A. D. ). At this time people were living in 
houses built of large burnt bricks. At Akota, a large public building 
( 70 feet by 40 feet) was discovered during our excavation. But the river 
Vi.shvamitri, on whose banks the people were living, was far from kind, and 
occasionally flooded the township. The excavation furnished evidence of 
two disastrous floods. About 600 A. D. the settlement seems to have 
moved into the interior and also spread to the right bunk of the river. 
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These two settlements on the banks of the river were known about 
the beginning of the Qth century as Ankottaka and Vadapadraka, and 
were situated to the west and east of the river Vishvamitri respectively, 
liaroda passed into the hands of the Imperial Guptas who ruled till the 
end of the 5th century. After a short rule of Chalukyas, Baroda passed 
into the hands of the Rashtrakutas who had established an independent 
branch in Gujarat. During their rule, Ankottaka was the administrative 
headquarters. The Rashtrakutas were great patrons of Jainism and Ankot¬ 
taka was at the time a great centre of Svetambara Jainism. A very large 
hoard of Jain images belonging to the “ Jinavasatika ” (Jain temple) at 
Akota was buried in a hurriedly in)provised pit during some great emerg¬ 
ency ( probabl}^ a Muslim invasion ). This hoard came to light accidentally 
during the quarrying operations at the site by a potter. The images varying 
in date from the 6lh to the 12th century of the Christian era, consist mainly 
of the 24 Tirthankaras, a few Jain Goddesses like Ambika and Sarasvati. 

Near the end of the roth century, Vadapadraka became more im¬ 
portant, and the administrative division under the succeeding western 
Chalukyas was known as “ Vatapadra-Vishaya ”. 

The next era in the cultural history of Baroda, and generally of 
(iiijarat, was a golden period. Under the ages of the Solankis or the 
Chalukyas of Anhilwad Patan, Gujarat for the first time acquired a cultural 
and political unity. Under their patronage, the art, literature, trade and 
commerce of this part of the country flourished as never before. Baroda, 
too, shared the new prosperity, and became a great commercial centre. 
The Jain ten)ples at Akota continued to flourish. We get references in the 
Jain works of this period to authors living around Baroda. In the heart 
of the ancient Vadapadraka ( Medical College and Kothi Area ) a number 
of Hindu temples seem to have been built during this period with fine 
sculptures in stone; the plinth of a temple was excavated in the present 
Medical College area. An evidence of contact with Western Asia is pro¬ 
vided by the use of Islamic glazed ware in the Solanki period. But Baroda, 
like other towns, suffered the wrath of the first Khilji conquest under 
Alpkhan. The Jains hurriedly buried their images in an improvised pit at 
Akota and the evidence of the destruction of the temples of this period at 
Vadapadraka was unearthed during the excavations. 

After the establishment of the Delhi Sultanate over Gujarat ( 1298 
A. D. ), Baroda became a district town playing its own role in the political 
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turmoils of the Sultans of Delhi. An independent Sultanate of Gujarat 
was established in 1403 A. D. In 1451, the Sultan of Malwa looted Baroda. 
At the end of the 15th Century, the present citadel was built by Prince 
Khalikhan. Gradually, as it can be gleaned from the accounts of early 
European travellers, the centre has shifted to the new township called 
“ Daulatabad In i573, Emperor Akbar finally annexed Gujarat; Baroda 
however retained its status as the headquarters of a Sarkar ( District ). 

In the early 17th century, the British and the Dutch established 
their '' Factories” in Baroda on the western side of the river, which led to 
the development of the cantonment { present University area ). 

The Moghul rule over Baroda came to an end in 1732, when Pilaji 
brought the Maratha activities in Southern Gujarat to a head and captured 
it. Except for a short break, Baroda continued to be in the hands of the 
Gackwars from 1734 to 1949. The greatest period in the Maratha lule of 
Baroda started with the accession of Maharaja Sayajirao III in 1H75. It 
was an era of great progress and constructive achievement in all lields. 

Maharaja Sayajirao was one of the foremost Administrators and 
reformers of his times. He was far ahead of his times, when he inaugurated 
a series of bold socio-economic reforms. He attached great importance to 
economic development and started a number of ” model ” industries to 
encourage initiative, and handed back working industries to private enter¬ 
prise. He started ” model ” textile and tile factories. It is as a result of 
his policy of industrial development that Baroda city is one of the most 
important centres of textiles, chemicals and oil industries to-day. Maharaja 
Sayajirao introduced a number of social reforms. ” In no department of 
administration has the far-sighted policy of the wise ruler been more con¬ 
spicuous than in education, and in none have the results been more real and 
tangible. ” He boldly introduced compulsory primary education and a 
library movement ( the first of its kind in India ) to augment his adult 
education scheme. 

It was he who visualised a general scheme of development in all 
branches of knowledge at different stages with the University at the apex. 

Modern Baroda owes its beauty spots, its educational institutions, its 
master pieces of architecture, (which some of the buildings constructed 
under his direction represent), to the insight and vision of this great ruler. 
The Maharaja Sayajirao University of Baroda is the culmination of the 
glory of the achievements and dreams of one of the greatest men of India. 



l’lo^L^soI S K. Miii.i 
I're side lit 

Forty Second Session Indian Scienc'* Congress, Baroda, 1955 





THROUGH THE CITY OF BARODA 

Shri R. N. Mehta, 

Afchcrology Dcpathnent, M S. University of Baroda. 

T> ARODA ( 22° 17' 55" North and 73° 15' 8" East ), a district town in the 

Bombay State, was the capital of the former Baroda State for tlie past 
two centuries and a half. Prior to its existence as a capital, it was a 
district town during the Hindu, Pathan, Gujarat Sultan and Mugal rule. 
Baroda has been in existence for a period of more than 3000 years, and has 
therefore many historic places of interest. Its active ruler Sir Sayaji Kao 
III ( 1875-1939 A. D. ) beautified it with many parks and palaces and 
made it one of the most attractive cities of Gujarat. 

I3aioda is a junction on the Western Railway lying two hundred and 
forty four miles to the north of Bombay. From this place the routes to 
IJcllii and Ahmedabad bifurcate. The two-storeyed large and comfor¬ 
table station of the city has been recently built by the railway authorities. 

As soon as a visitor to the city comes out of the station, he sees 
before him a jninorama of parks, palatial buildings, and well laid out as¬ 
phalt roads. Just opposite in the centre of this stpiare is a small circular 
park with a fine bronze statute of the late ruler Sayaji Rao III. This life 
like sitting statue of the Maharaja was raised heie to commemorate his 
Diamond Jubilee. 

This beautiful square is a nucleus of traffic. The State Transport 
Bus .Service, taxis, autorickshaus and tongas lun in all directions from 
this place. The main route runs in the East-West direction and is joined 
by roads coming from the North and the South. 

A road, joining the main road from the North near the station, leads 
to the iiidustiial area, where the famous Chemical Works: the Alembics, 
Sanitax and Sarabhai (7nemicals are located. Besides these, the Sayaji 
Cotton Mills, the Sayaji Iron W'orks and the Model Farm are also disper¬ 
sed in this area. 

This road also leads to the lovely residential area, the Pratapganj, 
with its modern flats, surrounded by small gardens. Another branch 
of this road leads to the office of the Maharaja Sayaraj Rao University, 
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which occupies the old British resident's bungalow, a spacious building of 
the 19th century A. I). In this area are located the University Library aud 
the Halls of Kesidence for the University students. These are large well- 
planned (pjarters with modern facilities. These buildings are sorrounded 
by fine gardens with lawns, beds of flowers, and large trees. 

riie main load loading to the East is divided into two branches by 
a semi-triangular paik, for about two furlongs from the Station. These 
branches are tinned into one way traflic routes. The northern one leads 
to the city. On this branch arc situated well-planned spacious, beautiful 
buildings of the Faculty of Education and Psychology, Faculty of Science, 
Faculty of Aits and I^Aiculty of Commerce. The revolving dome of the 
Faculty of Science is fitted with a telescope for astronomical observations, 
while the ‘ E ’ shaped building of the h'aculty of Arts and the Faculty of 
Coininerce is an excellent blend of the Inclo-Saracenic architecture w'ith 
the needs of an educational institution. In the large compound enclosing 
these structures are well laid parks, an excellent Botanical garden, and a 
well-equipped Meteorological Observatory. 

The southern branch of the road is flanked by numerous hotels, and 
a modern residential area, the Sayaji Ganj, named after the famous ruler 
Sayaji Rao III. A road running in the N.E., S.W. direction leads to an¬ 
other industiial area wiih the New India Industiies, the Jagdish Mills, the 
Dinesh Woollen Mills and tin' Brick Kilns of Parasuram Ganapule. Near 
these blit k kilns is a famous temple of Bhimnath Mahadeva. Even though 
it has been extensively reiiaired in the Maratha period, it contains mason 
maiks of about seciaid century B.C., and a few sculptures of Ancient 
Period. To the south of this temple are the important ruins of the ancient 
township Ankottaka from which the famous hoard of Jain images, remark¬ 
able for excellent workmanship, and many antiquities ranging from the 
Microlithic Period to about 1300 A.T). were recovered. 

It may be pointed out that the southern branch of the main road 
passes below the bridge of the main railway line and runs to the west. On 
this road is situated about three furlongs from the station, the well planned 
beautiful residential area ' the Alkapuri ’ which flanks the northern side of 
this road, running to the race course a circle, of a mile and a half. On the 
opposite side of the race course is a metalled road leading to the Padma- 
vatidevi T.B. Sanitorium, a well-equipped sanilorium with a hospital 
situated on an open airy plain. At about a mile to the west of this 
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Sanitorium is a small village called Sevasi. On its northern outskirt is an 
excellent step-well built on trebate principle in the 15th century A.D. 

Where the two branches of the main road merge together into a single 
broad road, stands the Maharaja Clock Tower, built by the donations of 
students, who received help and patronage from Sayaji Kao Ifl for con¬ 
tinuing their studies abroad. By the side of this tower stands a marble 
bust of Dadabhai Navarojaji, the great Indian Patriot. 

At about two furlongs to the east of this tower, the road crosses the 
river Visvamitri. This road near the river has a tine circle on the northcwi 
side of which is seen a life size vigorous bronze equestrian statue of Sayaji 
Rao III. This lovely statue was prepared by the English artist E. Derwett 
Wood at a cost of Rs. 60,000/- and was raised by the subjects and 
admirers of Maharaja Sayajirao III " in commemoration of his Silver 
Jubilee in 1907, and in token of the loyalty and appreciation of his ever 
progressive rule ”. 

This excellent statue stands in front of the Public Park built in the 
meanders of the Vishvamitii and on the confluence of the river with Bhuklii 
Nala. This park is a recreation centre of Baroda. It contains an excellent 
zoo, and the Baroda Museum and Picture Gallery with its rich collection 
of the Art of Western India, Occidental paintings and ciilhiral material 
from various countries of Europe and Africa and Asia. It has also a fine 
Natural History Section with an admirable collection of bird, beast and 
insect life, animal fossils and geological specimens. A large skeleton of Blue 
whale and the habitat group of Gir lions are the finest specimen in this 
section. A small municipal museum of Health and Hygiene is also develo¬ 
ping in this Park. Once every week music is played on the Band Stand 
in this Park. This area is the finest part of the park with green carpet of 
lawns interspersed by paths and overlooked by imitations of Greeco Roman 
sculpture, and guarded on the East and South by a valiant " Hunting Boy 
from Dhari The park with its suspension bridge, rest house, fountain, 
lawns and trees and meandering river is a beautiful corner of Baroda. To 
the north of the Public Park situated on high bank of Vishvamitri, is a 
group of lovely Shiva Temples known as Kamanatha. In the compound of 
these temples are images of Navagraha and in a dome of one of these tem¬ 
ples are paintings of Maratha Period. 

The western boundary of this park is marked by a road built on 
causeway which connects the old camp area with the main road. On this 
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rond shaded by large trees is situated the Faculty of Fine Arts. Further, in 
beautiful surroundings are located the Faculty of Home Science and the 
Sarojini Devi Hall ( University Women’s Hostel), Near the Faculty of 
Home Science, the road branches off in three directions. The one running 
to the West goes to the University Office, On the other moving to the 
North West is located the School of Social W’ork and the third lea'ds to 
the old earn]) area ( Fateh Ganj ), military barracks and p.iiade ground. 
The whole area is very pleasing with open spaces and fine buildings. 

Continuing the movement on the main road one crosses the main 
bridge of the river, fhe northern section of the bridge in double arched 
tiers is fairly old while the southern section with single arches is a later 
addition. Here the river Vishvamitri is joined on the north by the Bhuki 
and Pahadi Nalas. Here there is one flight of steps. On the North West 
corner of this bridge stands the Chattri of Kashirao Gaekwad, the father 
of Sayaji Rao III. The southern side of this bridge is quite picturesque. 
A number of flights of steps, a dilapidated water lock, a small lovely 
marble Cdiatri, marking the spot of the cremation of a minister—Dewan 
Sitaram, a small garden and a magnificent Shiva temple of Yavateshwara, 
with a Diprnala near its entrance adds to the beauty of the spot. This 
temple was built by Dewan Sitaram. 

To the Fasi of these flights of steps is seen on a high platform, 
standing in front of circular wall, a bronze statue of Prince Fatehsinhrao 
Gaekwad, the heir apparent of .Sayaji Rao III. The statue flanked by a 
canon on cither side overlooks a fountain. At this place, the main road 
is joined by an avenue coming from the South. This fine avenue with 
banyan trees is named after Indira, a daughter of Sayaji Rao III. On 
this avenue, the old state Central Jail is situated, while a small off-shoot 
to the West leads to a suspension bridge, and to the ruins of Aiikottaka. 
This avenue joins the Kothi-Makarpura road. 

On the north of the statue of Prince Fatehsinhrao Gaekwad is a 
large compound with a cluster of Shiva temples, built to commemorate 
the cremation of the members of the Gaekwad family. In this compound 
stands an ' E ’ shaped large magnificient stone building with domes, 
terraces, balconies and a central Sikhara rising to about no' feet. It is 
the Kirtirnandir, built according to Sir Sayaji Rao III “ to commemorate 
the benefactors of my State irrespective of their, race, caste or creed 
Built by this ruler at the cost of Ks. 5,00,000, it preserves in its halls the 
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statues and photographs of the members of the royal family like a true 
Deva-Kula. The interior of this elegant structure is marble finished, and 
on the walls of the central hall are the niurals-Gangavatarana. Battle of 
Mahabharata, Life of Mira and Natir Puja—executed by the famous 
Bengali Artist Nandalal Bose. This hall also contains the portrait of Sir 
Sayaji Rao III where a lamp burns day and night. In the compound of 
the Kirtimandir, located amidst the lawns and flowerbeds is a small 
temple of Shri Dattatraya. 

Opposite the Kirtimandir on the south are the elegant buildings of 
the Sayaji General Hospital. This is an up-to-date hospital with numerous 
wards and operation theatres connected with one another by shaded 
corridors. In the same compound is a spacious modern building designed 
for the Faculty of Medicine. This grand building is fitted with up-to-date 
equipment for study and research. 

The main road sharply turns near the hospital in two curves. At 
the northern curve, a road coming from the east joins it. On this road 
are located the Veterinary Hospital, the All India Radio and the Military 
Parade Grounds. This winding road runs for about two miles and finally 
joins the Mandvi-Aerodrome-Pawagad Road. The main road steeply 
rises on an artificial mount which encloses the remains of the ancient 
Vad.ipadraka, the village donated to a brahmin named l^hanu, by the 
Rastrakuta ruler, Karka Suvarnavarslia in 812 A.l). On its eastern side 
are perched the Kothi buildings, which were first used as resident’s olVree, 
later on as Jail and High School, then as Royal Secretariat and now arc 
active with numerous offices of the different departments of the Bombay 
State and the Government of India. Here the main road is again cro.ssed 
by a road running in north-south direction. On the road running to the 
south from Kothi are situated the Oriental Institute, the Police Hoad- 
Ouarters, the Faculty of Technology including Engineer irig { Kalabhavan ), 
the Hostel of Engineering College, the beautiful Laxmi Vilas Palace, the 
Pratapsinh Coronation Gymkhana, and the Military Parade grounds. 
Beyond the Military Parade Ground, the road is intercepted by the narrow- 
gauge railway line, running between Jambusar and Chhota Udaipur. Here 
is a small lovely garden, and on the southern outskirts of a nearby village 
stands a small mosque built from the salvaged material of some Hindu 
temple of an earlier d^te. This is probably the earliest Mohammedan 
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relic in Baroda. The road runs straight to Makarpura at a distance of 
about four miles from Kotlii. 

Tiic finest building on this road is the Taxini Vilas Palace. This 
grand palace looking apparently like a piece of Indo-Sareenic architecture, 
was erected by Sir Sayaji Rao Ilf in 1878-90 A.D. The interior of this 
palace finished in maible mosaic, fine stone, glass and wood is veiy 
enchanting and has most valuable furnishings. The large compound of 
this palace encloses within its limit, the older Vishrambag, l\Iotibag, 
Mastubag, Chinianbag, and the tomb of Amin Stdiob, and an elegant step 
well-the Navalakhi Vav, constructed by Suleman, a Governor of Gujarat 
in the year 907 Hijri (1405 A.D.). The fine lawns, flower-beds and large 
grooves of trees, the well kept roads and excellent garden behind the 
Laxmi Vilas Palace are reposeful and in fine taste. 

The building of the Faculty of Technology are also magnificent. 
The Pratapsinh Coronation Gymkhana is an interesting building of a 
sports chib with its covered Badminton Court, Swimming Pool and large 
levelled cricket ground. This ground marks the spot of a very old tank 
called Mahasenaka. 

Turning back to the main road which falls rapidly down and rises 
slowly in the east, one comes near a road leading to the south. On this 
small road is located the General Post and Telegraph Office and a lovely 
sun temple. 

P'urther east of this road is the building of the Sardar Nawab Saheb, 
and opposite to this building is a road on which, the Tambekar Wada with 
its murals of the Maratha Period is located. 

About half a mile to the east of Kothi on the main road is the 
Chimanabai Clock Tower, an elegant structure raised in memory of the 
first queen of Sir Sayaji Rao III. Here the main road is crossed by 
another road running in the north-south direction. The northern part of 
this road leads to the famous temple of goddess Becharaji, repaired by 
Khanderao Gaekwad, and the Swastik Engineering Works, the Kareli Bag 
and the Male Training College. The southern part of the road runs 
straight south disecting the Dandia Bazar, the Chamrajendra Road, and 
finally joins the Mandvi Makarpura road near the Pratapnagar station. 
On this road tombs of the Babis, Governors of Baroda in early part of the 
eighteenth century and the temple of Khandoba, are located. 
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Moving on llie main road for about three furlongs, one comes across 
Jubilee Garden, a small and lovely garden with excellent lawns, flower¬ 
beds and rows of trees It was laid out to commemorate the Silver Jubilee 
of Sir Sayaji Rao III. In its centre is a circular wooden pavilion to the 
west of which is a compassionate, quiet, meditating Buddha, sitting cross 
legged in a lotus. This lovely Japanese figure was donated by Sir Sayaji- 
lao III, the enlightened ruler of Baroda. On the south eastern corner of 
this garden, a standing statute of Mahatma Gandhi costing Rs, 35,000 is 
elected. This colossal realistic portrait of the ‘Father of the Nation,’ in 
bron/e is the work of a Geiman artist Mr. Doling. 'I'o the north-west of 
this park beyond a small road is the Sardar Bhavan, built in the memory 
of Saidar Vallabhbhai Patel, the Iron-man of India. 

To the south-west of this park is a lovely temple of Siva, the 
Tarkeshwar, built by Jamanabai, the wife of Khanderao (iaekwad. 

The main road takes an ‘.S’ curve and runs straight in the south, 
from the Jubilee Garden. A large tank, Sursagar, built in the i8th century 
and used for boating and swimming lies on the western side of the road, 
while on the east, small stalLs, shops, and lodging and boarding houses, 
cinemas, etc. overcrowd the scene. At the southern end of this road rises 
a stately building, the ‘ Nyaya Mandir'. It is a massive building in mixed 
Indo-.Sareenic and European style, with large courts, and a fine central 
hall which is used as a town hall on many occasions. In this hall a marble 
sitting statute of Chimanabai, the first queen of Sir Sayaji Rao III, is 
l)laced. The building is u.sed at present as the Law' Court. 

Near Nyfiyarnandir, three roads meet the main road. That coming 
from the southern side of Sursagar comes from Dandia Bazar or Babaji 
Pura. In this area a number of Gyrnnasias and two Swimming pools are 
located, w'hile on the Sursagar, the Female Training College, The College 
of Indian Music, Dance and Dramatics, the Chimnabai Industrial Home 
for Women and Child Welfare Centre are situated. 

The other road is the famous Chamrajendra road which runs upto 
the main gateway of the Laxmi Vilas Palace. On this road, a palatial 
building known as Khanderao Market erected by Sir Sayaji Rao III in 
1906-07 and presented to the Municipality by him on the occasion of the 
Silver Jubilee Celebrations is situated. The Municipal Offices are also 
located in this building. In its compound stands a lovely marble statue 
of Khanderao Gackwad. Near it, is the Sayaji Vihar Club. On this road, 
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fiii'Lliet to the west is a pillar surmounted by a lion capital. This pillar 
known as Kirtistambha is an imitation of the Ashokan monolith at Lauriya 
Naiidanagarh. 

The third road is a minor road which goes on winding and joins the 
Kolhi Makarpuia road at the third gate of the Laxmi Vilas Palace. On 
this road the quarters of stone woikcrs and sculptors are situated. * At ifs 
farther end is the Royal (larage in which are kej)l the carriages of gold 
and silver and similar cannons. 

I'o the east of Nyayamandir is an equally picturesque I.aheripura 
f^ate, which is the western gateway of the fortified rnedifcval town of 
Haroda, It was erected in the 15th century by Khalilkhan, the son and 
successor of Mahmud Pegra, the Sultan of (lujarat ( 1^58-1511 A. D, ). 
This part of Haroda is overcrowded with houses, and has torturous roads 
in the inner pait. This old construction for defence, w'ith many blind 
alleys had been tiansformed as far as was possible by Sir Sayaji Rao III. 
Most of the gateways to streets were pulled down and the roads straight- 
cued. The old dust has disappeared due to asphalt roads, but the over¬ 
crowding is the main feature of this part of the cilj'. This is the centre 
of the city w'ith its trade and banking facilities. 

As one moves from the Laheripura gate on both sides narrow roads 
lead to the inner parts of the city. The attention of the visitors is at once, 
attracted by a large clock tower—the Mandvi, which is at about tw'o fur¬ 
longs, to the cast from the Laheripura gate. It is the central place of the 
old fort and at cardinal points, at about two furlongs from it stands a 
gateway. The northern gateway is the Charnpaner gate. On this read 
the old Palace the Ontral Library and the main office of the Bank of 
Baroda are situated. The Central Library has a large collection of books, 
with fr e reading services. With its sections for reference, lending and 
for wo len and children, it forms a very important cultural centre for the 
public Outside the Charnpaner gate to the east are fine tanks—the Sarasia, 
the Va i Vadi and the Varasia. Here the Military Parade ground con¬ 
structed by Khanderao Gaekwar is situated. The road passes near the 
aerodrome and goes to Charnpaner and Pawagad. 

The gate on the east is known as Pani gate ( Water Gate). On 
this road is situated the Nazarbag, a palace built by Malharrao Gaekwad. 
Built in the Victorian style this palace was used as a repository of state 
jewellery. From the top of it an excellent bird’s eye view of the city can 



be liad. Opposite the Nazerbag is a hospital named after Jamanabai, the 
wife of Khanderao Gaekwar, Near the Pani gate is the old palace called 
Bhadra. It has “ an excellent marble bow window of singular beauty, as 
if resting on petals of a scries of lotuses". This building is now used as 
the offices of various departments of the Bombay State. Behind this 
Palace is the famous Agad, which was the arena for sports and games. 
Fights of elephants, rams, buffaloes, and wrestling receiving state patron¬ 
age, feats by parrots and other games were performed for the Royal family 
and the public on festive occasions or when distinguished state guests 
were entertained. Near this area is the Baroda Cotton Alills. 

Beyond I’anigate the road runs towards the Sayaji Sarovar situated 
at a distance of twelve miles. This tank supplies water to the city of 
Baroda. Ihe filters for the water are at Nimcta, a village seven miles to 
the cast of Pani gate. Near this gate, the water is lifted in an overhead 
tank before distiibuting it, to the city. 

The road running to the south of Mandvi passes near the Jami 
mosque and croSbing the Gendi gate runs to Makarpura, a village four 
miles away. On this road the Piatapnagr.r Station is situated about a 
mile and a half from Mandvi. From this station trains are available for 
Dabhoi, the mediaeval foitified town with its famous gateways with 
excellent sculpture. 

A road runs almost parallel to the railway line towards the west and 
joins the Ivothi-Makarpura road. On this road is situated Pratap Vilas, a 
palace completed in 1918. This palace resembling the renaissance 
architecture of Europe was designed by the architect Mr. Stevens. This 
grand palace known also as Lai Bag, houses, at present the Railway Staff 
College. 

About four furlongs from the Pratapnagar Railway crossing on the 
Mandvi Makarpura road is a maiKsoleum of Kutubuddin, the Governor of 
Gujarat deputed by Akber, the Great Mogul Emperor. He was assassinat¬ 
ed by Muzaffar Shah the last Sultan of Gujarat. Built on Safavi Persian 
model this Mausoleum is the first Mogul building in the city. This 
mausoleum is situated on the Military Parade grounds. 

At about three furlongs to the south of this monument the Kothi 
Makarpura road joins this road, and then it goes upto the Makarpura 
Palace. This lovely palace was built by Maharaja Khanderao and reno- 





vated by Sir Sayaji Rao III, who added a new wing to it in 1883-1890 
A. 1). This new wing is designed in the contemporary European style by 
Mr. Cliisholm. 1 'his palace is surrounded by an excellent garden and a 
suniiner house. 

And so let us bid good-bye to the historic city of Baroda, once the 
thriving capital of the Baroda slate now slowly turning into a quiet town 
devoted to the pursuit of knowledge and striving to be the cultural 
centre of (iujarat as visualised by its great ruler aud benefactor, Rajarshi 
Sayaji Rao III. 




MiiIkiim n Trackwajl 

M. y, University of liaroda 













THE MAHARAJA SAYAJIRAO UNIVER¬ 
SITY OF BARODA 

By 

Shri C. M. Shukla, 

Editor, Journal of the M, S. University of Baroda, 

•^IIE Mahai.ija Sayajirao University of Baroda has a long pre-natal 
history going as far back as i88r, the year in which tlie Baroda 
('ollege was founded by Maharaja Sayajirao Gaekwad Ilf, The next insti¬ 
tution to come into existence was the Kalabhavan which started its career 
in March 1890 witli eight different courses of study in Engineering, Techno¬ 
logy, Painting, Architecture, etc. These two institutions remained sole 
academic centres of higher study in Baroda until 1935 when the Second¬ 
ary Teachers' Training College was established and was in turn followed 
by the Pratapsinh College of Commerce and Economics in 1942. In addi¬ 
tion to these there were a number of other Teaching and non-Tcaching in¬ 
stitutions like the Oriental Institute, the Sanskrit Maha Vidyalaya, the 
College of Indian Music, the Department of Archaeology and the Museum 
and Picture Gallery all of which together helped to create an essentially 
academic and cultural climate in the city of Baroda. The Central Library, 
built up with foresight and perseverance, supplied the need of both a 
popular and a specialized library. To any student of the educational his¬ 
tory of Baroda it does not take long to perceive that the growth of academic 
institutions in the city was far from fortuitous. Maharaja Sayajirao was 
a man of vision and from the beginning he had kept before him the object 
of establishing a University in his capital. 

The seeds sown in the last two decades of the nineteenth century 
sprouted in 1909. A commission was appointed to look into the entiie 
educational system of the Baroda State. It consisted of men of interna¬ 
tional standing who not only made a searching study of the existing state 
of affairs but also suggested the expansion of the activities of the Baroda 
College by the foundation of additional chairs in the newer branches of 
knowledge. Consequent upon the recommendation of this Commission, 
chairs in Comparative Religion and Hou.sehold Science were instituted with 
Prof. Widgery and Mrs. Strong a§ the first occupants. It was, however, 
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k'ft for tlio second commission of 1915 to give clear expression for the 
first time to the need of a University in Baroda. The subject came up 
once again in 1919 when a Committee, consisting of Principal Clarke, I’rof. 
VVidgery and Shri N. K. Dixit, was appointed to explore tlie possibilities 
of establishing a University in Baroda. An elaborate report was drawn 
up with a concrete proposal for the establishment of a civic University. 
That the idea was exercising the minds of leading educationists in Baroda 
may be evidenced from the individual schemes submitted to the Govern¬ 
ment of Ikitoda scpaialely by Prof. Shesliadri of the Banaras Hindu Uni- 
vtTbity and Prof. Widgery of the Baroda College. About this time Maha- 
rani Chimanabai (iaekwad offered to make a generous donation for the 
foundation of a Women’s University in Baroda ; but it was felt that the 
time was not yet ripe for the idea to take root. 

In 1925 the Setalvad Committee on University Reforms in the Pro¬ 
vince of Bombay came out with a report in which they recommended the 
creation of regional univeisities with emphasis on post-graduate teaching 
by the Universities and on Research and Technological study. Strangely 
enough, the Committee recommendedt hat Maharastra alone was sufficiently 
developed to have a university of its own. Gujarat, Karnatak and Sind 
were advised to wait. Two members of the Commission, Dr. M. R. Jaykar 
and Prof. K. T. Shah, strongly dissented and declared that Gujarat was 
definitely rijie for a separate university. It was in this atmosphere of 
controversy and regional consciousness that the Tlaroda Univorsitj^ Com¬ 
mission was appointed in 1926 with Pi of. A. (t. Widgery as ('.hairm.ui and 
Principal A. B. Dhruv.i, Shii K. M. Mun^hi, Shri S. V. Mukeijee and Dr. 
K. G. Naik as members. 'I'hc Commission submitted their report in 1927 
in which they made out a strong case for the immediate establishment of 
a University in Baroda. The piincipal recommendations of this Com¬ 
mission may be of interest to-day since many of them happened to be 
implemented when the University ultimately took sha]:)e. Some of them 
were that the Univeisily should be called “Shii Sayajirao University of 
Baroda, ” that it should be unitary and residential with powers to affiliate 
outside colleges, and that the final year courses should be distributed into 
I'acullies. It was also recommended that the j)roposed University should 
have within its fold institutions for Oriental and Gujarati studies. Fine 
Arts, Nursing and Domestic Science. The first two years at the University 
were to be organi/.ed as preparatory years. The Report recommended spe¬ 
cially constructed buildings for the Students" Union and Halls of Residence. 
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Unfortunately, circumstances prevented the immediate implementation of 
the Report vvliich liad to remain on the shelf until 1947 when a new Com¬ 
mittee was appointed under the Chairmanship of Shri K. M. Munshi to go 
into the subject afresh. The Munshi Committee's Report of 1948 endorsed 
most of the recommendations of the previous Commission and added a few 
more of sub.nantial significance. Thus, the proposed University was recom¬ 
mended to be primalily a teaching and residential University with provi¬ 
sion foi tutorial system. It was to retain full freedom in academic matters 
insjutc of the fact that the Government was asked to give a recurring 
grant of Rs. 25 l.dchs annually during the first five years after its incep¬ 
tion. By the time the Report was submitted to the Government, Baroda 
state had undergone a political transformation. Con.sequently, the credit 
of establishing the long awaited University came to the share of the Popular 
Minisliy headed by Dr. Jivaraj N. Mehta. February 1949 witnessed the 
passing of the Baroda Universit}^ Act and at long last in the following 
April The Maharaja Sayajirao University of Baroda came into being with 
Shrirnati Hansa Mehta as its first Vice-Chancellor. 

All the spadework that went into the making of the Baroda Univer¬ 
sity was guided by one .specific obji'ct which was to create a University 
that would depart radically from the general pattern prevailing in our 
country, 'fhe Ikiroda University was founded as a residential, unitary 
and f(*aching University, restricted to an area covered within a radius of 
ten miles. It had a sub-sfantial nucleus to start with. All the older in¬ 
stitutions of the Baroda State were taken over by the University at its 
inception. But directly afterwards the University created several other 
institutions the need for which was felt in the new set-up. Thus even a 
casual observer is apt to notice in the total picture of the University tw'o 
sets of institutions—the inherited ones catering for the traditional require¬ 
ments and the newer ones catering for hitherto neglected subjects. 

In order to fulfil its function as a residential and teaching body, the 
Universit}^ turned the former colleges into Faculties integrally linked up 
together. The pull thus exercised, instead of being centrifugal, became 
centripetal. The University became the very centre of all its academic 
and extra-curricular activities and also succeeded in creating amongst its 
staff and students a feeling of belonging to one University. For a unitary 
University there could not be anything more covctable than this achieve¬ 
ment. The bane of most Universities in India was, and to a certain ev 
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tent is, that they could not engender in their affiliated units a feeling of 
oneness and of belonging to one central bod3^ The Baroda University, as 
said above, converted the older colleges into Faculties to unite theni more 
closely. To-day the University consists of the following institutions :— 

Th(i Faculties of Arts, Science, ('oinmeree. Education and P.s3'chology, 
Technolog3’ ( including Engineering), I'diie Arts, Home Science,* Social 
Woik and Medicine, the College of Indian Music, Dance and Dramatics, 
The Inteimediate College, the Oriental Institute, and Sanskrit Mahavidya- 
laya. To these ma3' be added the Chetan Ikdwadi, the Experimental 
High School and the Technical High School, institutions of a diflercnt 
order. 

The F'aculty of Arts oilers courses leading to B,/\., M.A. and Ph.D. 
degrees. The subjects for study which it offers arc highly inclusive and 
devised with a view to present day requirements. Originall3' a pait of 
the Baroda College, it is now devoted to higher studies in humanities and 
social sciences. The Universit3' added a number of departments to it 
even as it expanded some of the older ones. In languages Hindi is now' 
provided for. The Faculty has a new department of Sociology as well as 
of Aiclneology and Ancient Indian Culture. Both these departments have 
contributed substantially to the reputation of the F'acidty. fhe (“xcava- 
tions carried out by the Department of Archic(;log3' have placed the Uni¬ 
versity on the map of arclueological research in India. 

The F'acully of Science, like the F'acully of Arts, was originally a 
part of the Baroda College. TJie Sayaji Jubilee Science Institute building 
was and has been its permanent home. It prepares students for the B.Sc , 
M.Sc., and Ph.D. degrees. It has departments of Mathematics, Physics, 
Chemistr3', Botany, Zoology, Geology, Geography and Statistics. The 
last three departments are creations of the University. 

The Faculty of Commerce may be traced back to its parent institu¬ 
tion, the Pratapsinh College of Commerce and Economics. It provides 
instruction for B. Com., M. Com., and Ph. D. degrees. Recently this 
F'aculty has instituted a post-graduate Diploma course in Banking and a 
Diploma course in Co operation. 

The Faculty of Education and Psychology grew out of the Secondary 
leachers’ Training College, which was in existence in Baroda before the 
establishment of the University. It consists of a Teacher Education 
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department and a Psychology department. The former caters for B. Ed., 
M. lid., lS: Ph. I), degrees, as well as for the Diploma in Teaching ; the 
latter otters courses in Psychology for B.A., M.A., & Ph D. degrees. The 
Faculty has a museum of teaching aids and a laboratory for psychological 
woik besides a library of over 10,000 books. The 1 ^'acnlty has also 
sponsoied extension services like rural education projects, social education 
centres and Ti’aining Within Industry ])i'ogrammcs. The University 
h'xporimental High School attached to this Faculty is one of its most note¬ 
worthy features. This school has primary and secondary classes from 
standard 1 to XI and is a kind of laboratory for experiments in Education 
aird Psjxhology. J^>esides, this school provides a link between the Chetan 
Balwadi on the one hand and the collegiate institutions on the other, so 
that in course of time the University will have at least a certain number 
of stirdcnts who would be cent per cent products of the University. In 
this respect B.iroda can claim to be perhaps the only University where 
the concr'ption of edrreation is so highly inclusive and all-embracing. 

The Faculty of Technology (including bhtgineeting) has sprung from 
the Kala Bhawan Technical Institute which was established in 1890. 
Initi.illy, coitr.scs were provided irr Drawing, Carpentry, Dyeing and Calico 
Printing. Eater, Engineering (Mechanical, Electrical and Civil), Techno¬ 
logy (Dyeing, Pdcaching, Printing, Finishing and Weaving), Architectirre 
atrd Fine Aits (Painting) were added. With the establishment of the 
Univeit,ity, degree courses were introduced in Mechanical, Electrical and 
Civil Engineering, to be followed by a four year degree course in Textile 
JCngineering and a four year Diploma course in Textile Technology. 
Recently, a five year degree course in Architecture has also been started. 
The Faculty of Technology meets some of the most imperative demands 
not only of this part of the country but of the country as a whole. It has 
over a thousand students hailing from different parts of India and even 
from some of the neighbouring countries. It has also a Technical High 
School attached to it in which a four year course after the seventh 
standard of the ordinary High School is offered. This school is on par 
with all Government Technical High Schools in the State of Bombay and 
has State recognition. 

Soon after its inception the University created the Intermediate 
College consisting of the arts and commerce students of the first and second 
years. It was felt that the freshers needed an environment different fiom 
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that required by Graduate and Post-graduate students. The Intermediate 
College was started in June 1950 in order to provide a formative set-up for 
students entering the University. As an experiment in bi-cameral educa¬ 
tion, telescopic in its ultimate objective, the college may be said to have 
done useful work. 


The Baroda Sanskrit Mahavidyalaya and the Oriental Institute, both 
taken over by the University as a part of its inheritance from the former 
Baroda state, bear testimony to the fact that the liaroda University values 
learning in all spheres. The Mahavidyalaya, first established in j 9’.5, 
was renovated and brought up-to-date in consonance with picsent day 
requirements by the University. To-day the Mahavidyalaya offeis courses 
leading to the University degiees of " Shastri ” and " Acharya, ” brings 
within the reach of oiiental .scholars, western methods of .scholaiship and 
research and attempts to invigorate the traditional canons of Sanskrit 
study with modern ideas. 


The Oriental Institute plays a dual role in the Univeisity set-up. It 
serves the purpose of a well-equipped library of oriental books and ni.nm- 
scripts in which valuable collections arc guarded and preserved foi the use 
of advanced students and it also serves as a pirblioation institute. There 
are more than 14,000 manuscripts collected from all over the country in 
the Institute. They are all labelled, catalogued and kept in steel cabinets 
periodically disinfected. There are exhibits, too, illustrating the various 
materials employed for manuscript writing in the past. A few coppei 
plate inscriptions are also in the possession of the Institute. On the pidj- 
lication side, the Oriental Institute has different .scries, the most noted of 
which is the Gaekwad’s Oriental Series devoted to the publication of critical 
editions of unpublished Sanskrit, Prakrit, and Apabhran.sa works. This 
Series has to its credit nearly a hundred and forty five books, and has 
made a name all over the world. To quote but one opinion, The London 
Times Literary Supplement once remarked : “ These studies ai'e a valu¬ 
able additiorr to Westerrr learning. ” The Translation Branch of the Ori¬ 
ental Institute publishes books in Gujarati, Marathi and Hindi to suit 
different age-levels—both urban and rural. The University has opened two 
new departments:—(i) The Rarnayana Department and (2) The Depart¬ 
ment of the Chronology of Gujarat. The former, at pi'esent the highlight 
of the Oriental Institute, was opened in 1951 with the specific purpose of 
preparing a critical edition of the Valmiki Rarnayana on the lines similar 
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to those adopted by tlie Bhandarkar Oriental Research Institute of Poona 
in its edition of tlie Mahabharat. The Department has already complet¬ 
ed preliminary spade-work. The Department of the Chronology of Guja¬ 
rat is set up to compile a cultural chronology of Gujarat from the earliest 
period to the year 1947, the year of Indian Ind(;pendcnce. The work is 
aheady in steady progress. The Oriental Institute also does po.st-graduate 
teaching in oriental studies. 

From the very beginning the University of Baroda had made up its 
mind about instituting Faculties which had hardly any place in university 
education for a long time. The new Faculties thus created showed cleaily 
how greatly this Univcisity cared for an all-round development of its alumni 
whose varied talents and abilities required a diversity of courses. ICven 
to (his day India is deficient in systematic University courses in Fine Arts, 
Home Science and Social Work. For the first time in the history of art 
education in this country, the University of Baroda set a seal of recogni¬ 
tion on the teaching of Fine Arts at university level. Tlie F'aculty of 
F'iiie Arts was established by the University in 1950 with a broad-based 
piogramme, divided into pieparatory and specializing courses leading to the 
B.A. ( fine) degree. During the preparatory period the Faculty puts the 
student through a training which brings out the nature of his talent and 
ability. With these two determined, it becomes easier to direct his energies 
into proper channels of specialized study. The specializing course consists 
of intensive practical training, sound knowledge of cultural and historical 
background and a'slhetics. The subjects offered are Painting, Sculp- 
tme. Applied Arts and Crafts (which include Advertising, Graphic Ai ts, 
Lilhogiaphy etc. ), There are four ye^r Diidoma courses also in Painting, 
Sculpture and Applied Arts; while there are two year certificate courses in 
Lithography, Ftching, Photography and Woodcraft. There is also a two- 
year post-giadiiate Diploma course in Museology. It deserves to be men¬ 
tioned that the University of Baroda has given a lead in the direction of 
organized training in Museology by instituting this Diploma course which 
is open to post-graduate students. 

The College of Indian Music, Dance and Dramatics ( a part of the 
Fine Arts Faculty ) is a full-fledged institution offering courses leading to 
the B.A. and M.A. degrees in Indian Music. It also provides Diploma 
courses in Indian Dance and Dramatics. This is perhaps one of the first, 
( if not the first ) institutions of its kind in the whole of the country. The 
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synthesis of Music, Dance and Dramatics, envisaged by this college, makes 
it a centre of comprehensive study in subjects whose recognition in our 
country upto now was at best but arbitrary and precaiious. 


The Faculty of Home Science, established in 1950, has been the out¬ 
come of a realization that education must be correlated with life and 
leality. It is one of the veiy f(>w institutions in the country wh*erc a 
systematic training is given to young women in Home-making and Citizen¬ 
ship. The Faculty olters a four year programme of study leading to the 
I^achelor’s degiec in Home Science. The courses of the first two years arc 
of a general nature and constitute what is called a “ Core Curriculun ” for 
all the students of the Faculty. Specialization begins after the two years 
in any of the following subjects: Home Science Education, Foods and 
Nutrition, Child Development and Home Management. There is provision 
also for general study, as there is for additional instiuction, in b'oods and 
Nutrition, Child Development, and Home Management and in other fields 
of Home Science known as “ Electives ”, Post-graduate courses in Foods 
and Nutrition arc also available to students. The work done by the 
Faculty has gained recognition from all parts of the country. It has 
already helped to make people aware of the value of trained home-keeping. 
No wonder that young women from all parts of the country gravitate 
towards it in increasing numbers. There is hardly any doubt that the 
Faculty of Home Science is one of the few women’s Institutions trying to 
create a new order of enlightened society in India. 


If the I'ine Arts and Home Science Faculties of the University attend 
to the artistic and cultural needs of the younger generation, the Faculty 
of Social Work is engaged in bringing together the rural and urban society. 
It gives professional training to students in Social Work and is a post¬ 
graduate institution. Its objectives are to help students to understand 
the social, economic and cultural forces at work in society, to teach prin¬ 
ciples and techniques of Social Work in theory as well as in practice, to 
train qualities of leadership by integrating scientific knowledge with in¬ 
dependent thinking and to contribute to the social welfare work actually 
in progress. The course consists of class-room as well as field work. It 
embraces a wide variety of social aspects, some of which are : Man and 
Society, Social Pathology, Evolution of Social Work Philosophy, Human 
Behaviour, Case-Work, Group-Work, Community Organization, Medical 
Social Work, Kural Social Work, Problems of Industrial Labour, Family 
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and Child Welfare, Delinquency and Correctional Administration etc. 
Field Work is done in industrial concerns, mills, schools, hospitals and 
remand liomes. The Faculty has its own rural centres also. At a time 
when tlie importance of social work training is increasingly felt, this Fa¬ 
culty is making a substantial contribution in preparing trained social 
workers. 

The former Baroda State was renowned for its widespread net-work 
of schools, hos])itals and dispensaries. The Sayaji General Hospital was 
even in those days regarded as one of the be.st-equipped hospitals in the 
country. It was natural, therefore, for a Medical College to spring up in 
Baroda. The Facidty of IMedicine is housed in a magnificent new building 
built by the (iovernment of Bombay and has well-equipped laboratories 
and museums and, although an infant institution, is already adequate in 
its facilities for the teaching and training of doctors. The Faculty con¬ 
ducts courses leading to the degree of M.B.B.S. 

It is not uncustomary to describe a University as ' a collection of 
books’. The Library forms one of the most important parts of a Univer¬ 
sity, all the more so to-day when the traffic of thought goes on at quick 
pace amongst all the countries of the world. The Library of the Baroda 
University has not yet its perrnanerrt Irome but it will not be long before 
it gets it. The corner stone of the new Library Brrilding has been recently 
laid by Dr. Kiijendra I^rasad, the Presiderrt of the Indian Kr'public. J'he 
Library in its temporary location, however, is well-stocked even at present 
artd, frrither, is oir exchange relations with libraries all over the world. 
Research workers, therefore, suffer hardly arry great irrconveirience in get- 
tirrg the books they want. Within the Library there is a well-ftrrnished 
readirrg room open to studeirts and staff from morning till night. There 
are more tharr 30,000 books itr the Library which is being continrrally 
enriched with srrbstantial additions. Of special interest to students of 
Gujarati Literatrrrc is the Research section consisting of Shri B. K. 
Thakore’s private collection now in the possession of the University. 

The University has its own press which makes publication of research 
work easier. The chief organ is “ the Journal of the Maharaja Sayajirao 
University of Baroda” devoted to ptrblication of research papers prepared 
by the members of the University staff. The Journal comes out twice a 
year and has international circulation. 
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The eiilighlenecl outlook and far-sighted policy of the University are 
IK) vvheie hotter evidenced than in the personal care it bestows upon the 
residential and extra-curricular aspects of student life. It has been from 
the very beginning an acknowledged objective of the University of Baioda 
to offer residential accommodation to a large number of students. At pre¬ 
sent al)out 700 men and women live in Halls of Residence. Three »f these 
Halls are well laid out buildings with all modern amenities. JLich of them 
has a common room, a reading room and facilities for indoor games. Two 
new Halls are under construction (one of them is nearly ready } and when 
these aic avaihible to students about 250 more men will be able to be m 
residence on the campus. 

One of the fust things that the University lost no time in doing was 
to create the Maharaja Sayajirao University Union composed of all the 
students and the staff of the University. The Union is the nerve centre 
of all student activities An executive committee of elected student repre¬ 
sentatives looks after the administration of the Union. The President is 
a member of the staff nominated by the University Syndicate at the request 
of the students. The Vice-Chancellor is the patron of the Union. It is 
one of the most noteworthy achievements of the University of Baroda 
that within a few years of its existence it has created and fostered .1 feel¬ 
ing of unity and kinship amongst the students theuiselves on the one hand 
and between the Union and the University on the other. The confidence 
of the University enjoyed b}/ the Union in Baroda in all student affairs is 
almost beyond compare. 

There is also a Students’ Representative Council, an organization of 
elected representatives of students, whose main function is to offer a jdat- 
form for the discussion of the problems concerning the students. The 
S. R. C. ventilates students’ views on students’ problems thereby indicat¬ 
ing the general trend of opinion from time to time. The University's 
concern for the welfare of students is behind the Student Welfare Com¬ 
mittee which came into existence soon after the University started func¬ 
tioning. Theic is a Students’ Employment Bureau as well as a Students’ 

’ Information Bureau which helps students in getting employment or in 
proceeding for further studies. 

The University of Baroda was one of the first to sponsor the N.C.C. 
Training for its students. The Baroda division is known as the 6th 
Bombay Battalion N.C C. Senior Division. Cadets are trained in Squad 
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Drill, Field Craft, Map Reading, Message Writing, Battle Drill, Arms Drill 
etc. The N.C.C. camps occasionally participate in community work. 

Tlie A.C.C. movement has found a great enthusiast in tlie University 
of Baroda. The A.C.C. Training, organized by the Physical Training 
Department, is compulsory for all students of the first two years except 
those who are in the N. C. C. 

The University has appointed a Board of Medical Specialists lor the 
examination of the students of the University. The Board consists of 
local experts and mainly docs the work of advising stinlcnts in regard to 
their physical ailments. 

This brief survey of the different institutions and activities of the 
University gives but a bare outline of the work that is being done here. 
Institutions by themselves may have significance; but it is not the purpose 
of this survey to bring that out. Since the dawn of higher education in 
India, Universities have mostly functioned as affiliating and examining 
bodies with the sad result that the feeling of the Alma Mater rearing her 
own children has been unknown to most of us. It is in this direction that 
the University of Baroda has made an exemplary departure. It started 
with the transformation of independent, autonomous Colleges into well- 
knit, interrelated Faculties operating in their several spheres without inter¬ 
ference but organically as limbs of one body. The University Union was 
brought into being with the same object of engendering a wide fraternal 
feeling among the alumni of the University in place of an insular feeling of 
belonging to one small college. Within a short period of five years the 
University of Baroda has succeeded in creating a campus, the constituents 
of which are both physically and mentally close to one another. To 
strengthen this oneness and to link up the past with the present and the 
present with the future, the University has recently organised an Alumni 
Association whose range of membership is comprehensive enough to include 
even the students of the former Collegiate institutions of the Baroda State. 
The official University song, sung on all public occasions in the University 
has the same purpose in view; viz. of fusing together the students and the 
staff as members of one academic family. In time to come these activities 
of the Baroda University arc bound to have lasting results. 

Another remarkable feature of the Baroda University is its anxiety 
to keep pace with time without sacrificing any of its inheritance. Any 
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casual observer is sure to be struck v/ith the synthesis of the new and the 
old evolved in the University. The older traditional courses of study 
operate side by side with the newer courses introduced in response to the 
needs of the moment. As a matter of fact, the University of Baroda has 
caught time by the forelock ifi many respects. Its Fine Arts, Home 
Science and Social Work Faculties have been cited outside as examples of 
the sagacity of its administrators. All progressive ideas in education are 
carefully watched by the University and implemented W’henevcr possible. 
The creation of several new departments, like the Sociology and Archaeology 
departments in the Faculty of Arts, the Statistics and Geography Depart¬ 
ments in the Faculty of Science, the Psychology department in the Faculty 
of Fducation and Psychology, the courses in Post-graduate Banking and 
co-operation in the Faculty of Commerce, provide examples in point. In 
the case of an Institution like the Faculty of Technology ( including 
engineering) or the College of Indian Music, Dance and Dramatics one 
notices a complete metamorphosis. 

No less remarkable is the zest of the University of Baroda for new 
experiments. The Cheten Balwadi and the Experimental High School bear 
witness to the desire of the University not to rest content with providing 
education only at University level. The Chetan Balwadi takes children from 
3 years of age onwards, passes them on to the Experimental High School 
which in turn puts them on to University studies. Thus, there is provision 
in the Baroda University for creating at least a certain number of students 
who may be considered to be completely its own creations. The proposed 
pre-collegiate training which is likely to be introduced for freshers in the 
University furnishes another example of the spirit of beneficial experiment 
that inspires the academic policy of its administration. 

When, therefore, one takes stock of the work of the University of 
Baroda, one is naturally struck with the multiplicity of its activities and 
the constancy of its purpose and application. There is much here to im¬ 
press even a stray visitor; much more still to satisfy those who are in the 
University. 
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TN these days when the boundaries of countries are changing rapidly 
and swiftly, it is dilTicult to demarcate the boundary of any region 
especially that of Gujarat which does not form a single political unit. 
Several factors such as j)hysical features, political loyalties, economic pro¬ 
positions and possibilities and more significant than all, the liislory and 
cultural afliliations and sentiments of a people must be considered before 
the nia]> ot a legion is mutilated or expanded. The name Gujarat is 
deiived from Gurjjara-Katha or Gurjjara-Kashtia, that is, the land of the 
Gurjjaras, a foreign people who came from the north and spread into 
Gujarat and Khandesh. J'he region that we today know as Gujarat has 
always been governed by more than one ruler. The present inovemtnt to 
form a state comprising of all those who have (jujarati or a dialect of 
Gujarati, as their mother tongue, is essentially a movement to make 
cultural homogeneity the basis of a political divison. Kconomic, orograjrhic 
and administrati\e considerations are given only a secondary place. 

However, since the purpose of this article is not to discover the 
boundaries of Gujarat but to describe the physical aspects of that area, it 
would be safe to assume that the land of the Gurjaras is “ bounded in the 
west by the Arabian Sea, on the north-west by the Gulf of Cutch, on the 
north by the Little Kann and the Mewar desert, on the nortli east by 
Mount Abu and the outliers of the Aravalli range, on the east guarded and 
limited by forest and hills of the Vindhyas and Satpuras"^ and in the 
south rather doirbtfully by the river Damanganga. It includes two parts, 
namely. Mainland Gujarat, and Peninsular Gujarat popularly known as 
Jvathiawad or Saurashtra. 

Mainland Gujarat is mainly an alluvial plain, the gift of the rivers 
Sabarmati, Mahi, Tapti and the Narmada, while the peninsula of Saurashtra 
is of volcanic origin. 


^ Gazetteer of the Bombay I'resicleiicy Vol. 1, Part 1; Uist<jry of Gujarat, i8y0, p, 
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A. MAINLAND GUJARAT. 

Physically the whole of this area can be divided into three regions, 
namely, the coastal area, the plains proper, and the eastern highlands. 

I. The Coastal Area, 

From the river Damanganga to the Gulf of Cutch and along the 
southern borders of Ahmcdabad is a narrow fringe of wasteland delimited 
by the tidal waters of the numerous parallel streams that flow through 
Gujarat. It is the region of salt and marsh, built up by the sea and 
rivers, at present little used for cultivation. 

From the point of view of fertility of the soil, climate, and physical 
aspect, the coastal area may further be subdivided into the Southern, 
Cambay and Ahmcdabad regions. ® 

{ a ) The Southern region : From the river Damanganga to the river 
Kim is a narrow coastal belt which is for the greater part a barren stretch 
of sand drift and salt marsh, fringed here and there with small hills. This 
line marks the tidal limit of the rivers. The water is generally brackish 
and saline, but fresh water springs are found occasionally along the Surat 
Coast. Sometimes even beyond the roach of the tides the water is covered 
b}^ a thin layer of salt which dries up and the surface shrivels into thin 
flakes of salt which arc afterwards reduced to dust. The hot winds of 
summer blow this salt about, blighting the crops, damaging the soil and 
inakmg life generally uncomfortable. The people support themselves by 
the sale of Irslr. Towards Broach this belt broadens a little and becomes 
fertile enough to be good pasture land for deer and sheep. But during the 
hot .season it is a bleak waste swe])t over by burning winds and clouds of 
dust. 

{ b) The Cambay Region : The gulf region is characterised by vast 
tracts of salt marsh which get flooded at spring tides. The soil is soaked 
with salt and the water is so brackish that new wells have to be dug every 
five years. The rivers Sabarrnati and Mahi which flow into the Gulf of 
Cambay, deposit great quantities of silt in the gulf every monsoon. 

(c) The Ahmcdabad coast '. The region round the Kami of Cutch 
forms another salty waste merging into the rocky interior of Saurashtra 
on the one side and into the rich cotton soil or hhal on the other. The 
Sabarrnati which drains into the Gulf of Cambay becomes a sluggish 

’ See Map I: Pliysical Regions of Gujarat and Saurashtia. 
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changeable stream liere, and deposits a layer of sand on the very fertile 
bhalha soils specially suited to sugarcane cultivation. 

II. The Plains of Gujarat. 

It is the richest and the most fertile part of Gujarat and lies beyond 
the reach of the tidal waters. It forms a narrow plain, fifteen miles wide 
in the southern most part in Surat and widens towards the north in 
Baroda, Ahmedabad and Mehsana. “ A line drawn from Surat toNandod 
and from W’adhwan to Mehsana roughly delimits the region." ^ Within 
its limits It presents varied a.spects of soil, climate and relief and for this 
reason it may be subdivided in the following manner:— 

Plains of Gujarat 

1 ^ i ^ I 

(a) Southern (b) Central (c) Northern 

I 

(i) Baroda (2) Charotar (3) Ahmedabad (4) Viramgam 

(a) Tin; Southickn Plain; —In Broach and Surat districts the 
plain is somewhat lost in the eastern highlands, and all but disappears in 
the extreme south. Towards the north the soil is fertile, consisting of deep 
loam, and the land is uniformly rich and level in a.'jpect. In the extreme 
south the region has been e.ioded and dissected greatly by the swift flow¬ 
ing streams. Tlie sediments brought down by them vary in quality. 
Therefoie the extreme south is more diveisifted in scenery and soil condi¬ 
tions. The beds of the streams are highly fertile especially in Broach, 
but the raised lands which form water-sheds between small streams are 
devoid of any feitilc soil and water. They can only be used as grazing 
grounds. Duiing the hottest pait of the year, however, the whole region 
is bleak and desolate. 

(b) The Central Plain : North of Broach the eastern hills recede 
further inland giving place to a broad fertile plain comprising of the plains 
of Baroda, Charotar, Ahmedabad and Viramgam. 

(I) Baroda Blain : Drained by the Narbada and the Dliadhar, this 
is a vast alluvial deposit of black soil in the south and red loam in the north. 
Between the two patches is a good deal of sand loam. The black soil 
region is a continuation of the Broach Plain and its northern limit is the 
Dhadhar. Baroda which is on the river Vishwamitri, a tributary of the 

■* C. D. Deshpande : Western India, A Regional Geography, Dharwar, 1948, page 199. 
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Dhadhar is on the dividing line between the black soils and red loams. 
Both the regions are very fertile, but the black soil region presents a desert 
like appearance when not cultivated whereas the red loam regions are 
cultivated throughout the year, l^etween Dabhoi and Sankheda the soil 
becomes sandy, and mango groves become more fiequent. There arc some 
isolated hills in certain parts but in general the plain is so unbroken that 
from Pavagadh hills one can see the Jumma Mosque in Ahmedabad some 
sixty miles away. 

(2) The Charolar Plain: It is the richest agricultural zone of 
Gujarat, lying between the rivers Shedhi and Mahi. It extends for about 
fifty miles along the railway from Petlad to Nadiad. Although the Mahi 
river has eroded the region greatly, the waters and the rich alluvial 
deposits of the river make the region suited to the growing of a variety of 
cereals, tobacco, oil-seeds and garden crops. 

( 3 ) Ahmedabad Plain : The lowlands of Gujarat fan out north of 
Charotar to form the unbroken plain of Ahmedabad. It is a flat mono¬ 
tonous region covered with the soil of the hhal. Especially in the south 
and west, it comprises of a treeless region of rice and wheat till it merges 
into the sandy salt waste of the Rann of Cutch on the one side and the 
eastern hills on the other. 

(4) Viramgam Plain: Beyond the hhal region, north of the 
Sabarrnati river and west of the eastern hills is the black soil region of the 
Viramgam plain. The soil as well as the moderate rainfall favours the culti¬ 
vation of cotton. But the area is subject to floods during the rainy .season. 
And another hazard to which the cultivation of cotton is exposed is the 
vagaries of the cotton market in Ahmedabad. 

(c) Thil Northern Pl.^ins : It is also an uninterrupted plain 
sloping gently from the north-cast to south-west. It includes most of 
Sabarkantha and Banaskantha. To the east, the country is well wooded 
but the hills sink into a plateau of about 250-500 ft. Towards the south 
and east it is more hilly and picturesque. In the west and south it merges 
into the black cotton soils of Viramgam. In the north-east the region is 
guarded by mount Abu and the outliers of the Aravalli which break to 
form the historic Palanpur Gap. The northern plain is drained by the 
rivers Sabarrnati, Banas and Saraswati. The bhatha soils deposited by 
the river Sabarrnati is especially fertile. 


C. D. Desbpande, op. cil., p. 200. 
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III. The North-Eastern Hills®. 

The north-eastern hill region consists of the outliers of the Aravalli 
system, the Vindhyas, the Satpuras and Sahyadris. Tlie northern section 
belongs to the Aiavalli system, part of it forming the Dharwar series, while 
the southern section belongs to the Vindhyas, Satpuras, .Sahyadris and the 
Deccan Trap series. The whole region is intensely eroded by the many 
streams which drain the plains of Gujarat, and which take their rise in 
these hills. 

In the south they reach nearer the coast, and the average height is 
only about 150 to 200 feet with isolated peaks of about 600 feet. Phe 
land is poor and merges into a tract of hill forests known as the Dangs. In 
Dharampur the hills arc rather bare of trees and not suited to tillage 
where as in Bansda they break into a series of small hills. In Narukot the 
country is wild with low hills and thick forests. The Rewakantha hills are 
also forest clad. The j)rincipal range in Rewakantha is the Rajpipla 
compiising of the western most spurs of the Satpuras and forming the 
water parting between Narbada and Tapli. The Rajpipla hills rise into 
dilficiilt peaks but beyond the river Karjan the hills break into a plateau. 
The peak Devasalia is nearly 2000 ft. high and from it one obtains a good 
view of the surrounding countiyside; to the east are a number of hills 
proceeding in all directions, to the south is the valley of the Karjan, to 
the west is the river Narbada, and to the north lie the plains of Gujarat 
broken only by the isolated hill of Pavagadh. 

Towards the north of Rajpipla the hills recede to make the Tapti 
and Narbada rift and in the Panchrnahals the country becomes (juite hilly 
and wild, especially south of Kalol until Halol where the land rises into a 
series of hills ending up in the great Pavagadh peak some 2700 ft. above 
sea level. 

The Pavagadh hill is about twenty-five miles south of Godhra and 
twenty-nine miles by road north-cast of Baroda City. The base and lower 
slopes arc covered with timber, but further up is a cliff of bare trap too 
steep for trees. Tradition has it that where the hill stands now was a 
deep valley, and overlooking this valley was a mound where the sage 
Vishwamitra lived. One day his cow fell into the valley and to avoid such 
trouble in the future the sage prayed that the valley may be filled up. 

Sec Map II: Relief & Drainage of (>ujarat & Saurashtra. 
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The gods in answer to his prayer created a large hill, tliree-fourths of which 
covered the valley and only a fourth rose above the plain. This fourth 
was called the Pavagadh hill. Beyond this, but for a few isolated hills, 
the range merges into the plains without many breaks. 

Between the Aravalli hills and Mahikantha and the Rann of Ciitch 
lies a lowland region underlain by alluvium with local diifts of sand. This 
is the Palaiipur Gap the historic gateway to Gujarat. The Muslims used 
it as a military route and throughout the ages it has been a commercial 
route between Gujarat and the North. 

Drainage. 

Drainage is parallel right along the coast. There are two seras of 
rivers, tho.se which rise in the eastern hills and diain either into the 
Arabian S(‘a or the Gulfs of Cutch and Cambay, and those which rise in 
Kathiawad (Saurashtra) hills and drain into the (iulf of Cambay or Rann 
of Cutch. Most of the smaller rivers are very short and scanty in volume, 
and not navigable. I'lie rivers have to carry a considerable amount of 
water during the monsoon while during summer very little water flows 
through them. 

The Damanganga forms the border of Gujarat in the e.xtrcmc south. 
It is subject to very heavy (loods in the monsoon, and the tidal rise. Its 
sandbanks are liable to shift. Further north one encounters the swift 
flowing rivers, the Kolak, Par, Amaiiga, Ambikaand Mindhola, all of which 
rise in the Eastern Hills. Generally these streams have steep banks. 

The river Kim rises in the Kajpipla hills and joins the sea at Cambay 
and it drains an area of about 700 sq. miles. It flows through Rajpipla, 
Wasravi, Broach and Surat. It is a rapid stream, very difficult to cross 
during the floods, but during the dry season it dwindles into a succe.ssion 
of pools. 

The Tapti is one of the larget rivers in Gujarat, 450 miles long and 
draining an area of 30,000 sq. miles. Rising in the Central Indian High¬ 
lands, it flows through Madhya Pradesh, Berar and Khandesh before it 
forces its way through hill and rock of the eastern highland of Gujarat, 
creating a rift, and finally enters the plains of Surat. Most of its 
tributaries are on the left bank, as the nearness of the Satpuras on the 
right bank prevent the formation of any tributary. The seventy miles of 
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its course through Gujarat may be divided into two, viz. that pait 
whicli is subj('ct to tides and that whicli is beyond. Above tlie 
tidal level it passes through a lich cultivated plain whereas below 
the limit of the tide the bed is covered by mud. The sand washed 
down by the tides has foiincd shoals as at Uiura opposite Surat. There 
arc rapids in the Tapti, especially at Waghecha, forty miles from the 
mouth where the Waieli tributary joins it. 'J'hesc shoals and rapids to¬ 
gether with the innumerable trap rock islands in the bed of the Tapti 
make it uiiuavigable except for about twenty miles for small countiy 
crafts. 'J'his lUicounts for the decline of the Surat poits (and incidentally 
all the other Gujar.it ports) with the invention of the huge steam ships. 
The river is subject to Hoods and most of the islands which are covered 
with poor grass or scrub growth dining the dry season become submetged 
during the rainy season. 

The Narbada drains an area of 36.400 sq. miles. Rising in the hills 
of Amarkantak in Ihlaspur, it cuts a lift thiough the Satpuras and 
\'indhyas before it euteis the Gujarat phiiii. It has three main tributaries, 
two on the left and one on the right. The Kaveri joins it on the left 
opposite Shuklatiith. The Bhukhu joins it on the light near the village 
of Megham lifteeu miles west of IVoach. I'lie other tiibutarics which arc 
worthy of note are the Orsaug which rises in the Malwa Highlands and 
joins the main stream between Karnali and Chandod, and Kirjan which 
rises in the Rajpipla hills. Within the limits of its banks the Naibada 
has several tracts of land raised above the level of the bed which become 
isolated islands during floods, Shuklatirth is one of them, and Alia Bet 
is another sandy drift. Navigation in the Narbada is unsuccessful because 
of these islands, and floods, rapids and currents in addition. In Gujaiat 
proper, however, it is navigable for some distance for small boats which 
can ply between Chandod and Makrai throughout the year whereas fiom 
vSalankwara to Broach it is navigable during the floods. Below Broach 
navigability is dependent on the tides. Broach also lost its ancient glory 
as a port with the invention of ocean-going steamers which could not ply 
up the river. 

The Naibada, of course, is a sacred river. It is said to have sprung 
from the God Rudra, and therefore is also known as Rudra-Dehi or 
Shankari. Devotees of the Narbada place its sanctity above that of any 
other river in India. Freedom from sin is obtained by bathing three days 
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in the Saraswati, seven days in the Jumna, one day in the Ganges, but 
the very sight of the Narbada purifies the soul. ® 

Tlie Main drains an area of between 15,000 and 17,000 sq. miles. 
The river rises in Malwa in the Mehad lake (Vindhya mountains). Its 
tributaries join it on the east bank because of the high mountains of 
Mewar on the Western side. It flows through iMahi and Revakantha, 
Panchniahals, llaroda and Charotar plains before finally emptying itself 
into the Cambay. The beds are either alluvial or rough and rocky, and 
the Mahi like most other rivers in (nijarat, ends up as a tidal river. It is 
also subject to floods in spite of the height of its banks. It is much fear¬ 
ed because of the fury of its floods and its steep banks. 

The Sabarmati: The river Sabar lises in the Aravalli hills not far 
from the .shrine of Ambika Bhawani, and flows through Mahikantha and 
Ahmedabad, where it is joined by the Hathmati and takes the name of 
Sabarmati. In the upper part of its course its banks are very precipitous, 
but as it nears the sea it becomes a slow sluggish stream with a course 
which is changeable over a broad bed of sand. A noteworthy feature of 
the river is the formation of the mud deposit called bhatha. This forms 
the fertile soils of part of the northern Gujarat Plain and is especially 
suited for the growth of sugar cane. But the soil is liable to be w'ashed 
away during Hoods or oveilaid by a deposit of sand. 

The Sabarmati has several tributaries, the Khaii, Bhogawa, Meshwa, 
Bhadar, Shedhi and the Andhari. The Khari joins it south of the village 
of Rasikar. It has a tendency to break off and join the Meshwa. Both 
are small rivers with shallow beds. The Khari water fails during the end 
of the rice season and formerly, the peasants livirrg on its banks used to 
have frequent disputes about the use of its scanty waters. The Govern¬ 
ment had eventually to interfere to distribute the water fairly. The 
Meshwa flowing over rocky, shingly beds becorires really pictrrrcsque in the 
regions whore trees are grown. The Bhogawa is a brackish stream which 
joins the Sabarmati near its mouth. The Dhadhar is a shallow stream 
liable to changing its bed. The waters of the Shedhi, which empties Itself 
into the Sabarmati, contain soda and is therefore injurious to the crops. 

The Dhadhar takes its rise on Sivarajpur hills. It is a small river 
with impassable torrents during the rainy reason. The channel is obstruct- 

• Bombay Gazetteer ; Gujaiat, Volaine i, Surat and Broach 1877, f)fige 34S. 



3 ^ 


cd by mud and sandbanks of various sizes making the river quite useless 
lor nagivation. The Vishvvamitri which flows through Baroda City rises 
in the Pavagadh hills. Not far from the village of Visweswar it is joined 
by the Surya which also rises in Pavagadh, south of the Vishwamitri. The 
Vishwamitii joins the Dhadhar at the village of Pingalwada fifteen miles 
south of Baroda. It is also joined by the Jambuva river which flows be¬ 
yond the Makarpura Palace. They all have tortuous courses and are liable 
to sudden floods during the rainy season. In summer they are just 
trickling streams. 

Apart from these rivers which flow into the Arabian Sea and the 
Culf from the eastern and northern hills, there is another system of rivers 
in (Jujaiat which rise in the hills of Saurashtra, and flow eastwards into 
the plains of Gujarat. Utal is one of them. It Io.scs itself in the marshes 
around Navra. Nilki is also a blind river starting from Malanpur. The 
Rohr contains a large body of water during the rainy season, but most of 
it sjireads over low flat land near the cstuar3^ and brings to the surface 
the salt of the sub-soil. By February, only long deep pools remain of the 
river and it is used for watering the wheat lands. The Bokhu is a small 
river flowing in a valley which is much too big for it, and it is likely that 
this w'as formerly the channel of the Hatmati, a much bigger river than 
the Bokhu. The diversion of the Hatmati was probably due to (he em¬ 
bankment built in the fifteenth century by Sultan Ahmed I, to increase 
the water siqrply of liis capital Ahmedabad. This is suggested by the site 
of the town of Prantij, built on the banks of the Bokhu, and it is not 
likely that a town would be built in a singular hollow if a river was not 
flowing by it. 

The rivers which ri.se from the Saurashtra hills and drain mainland 
Gujarat, have ill-defined channels and the low level of the ground on which 
they flow subject them to floods, but the soil being very fertile, it is able 
to withstand periodical erosion. 

There are a few natural lakes in the region. The Nal might once 
have been an arm of the sea. The land between the Rann and the Nal is 
very low and during the rains it is entirely flooded. The Rann itself is 
only iccently silted up. There is every likelihood therefore that the sea 
once washed the lands further up the interior. 
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B. PENINSULAR GUJARAT: SAURASHTRA 

Sauraslitra is a square peninsula standing boldly out into the Arabian 
Sea. Its physical features suggest that it may once have been an island, 
or group of islands, of volcanic origin Between Saurashtra and Gujarat 
there is a belt of salt land iiiteispeised with occasional m.irshcs and pools. 
This suggests that at one lime a channel joined the Rann with the Gulf of 
Cambay, and that the entire not them margin of Saurashtra from the Gulf 
of Cutch to Cambay was once washed by the sea. lire silt from the Indus, 
Sabarrnati etc. has gradurdly filled up the shallow sea artd joined north¬ 
western Saurashtra with the mainland. E.xcept for this alluvird tract 
Saurashtra is everywireie an undulating plain, or broken into hills which 
are higher in the south and west than in the north and east. The highest 
tableland is in the centre of the peninsula from which rivers run to every- 
side. The surface rocks are limestones in the soirtlr and sandstones irr 
the north. The higher hills are granite and the lower of trap and basalt. 
A century and a half ago theie was little secuiity to life and property in 
Saurashtra. liven now one can sec the foits and walls which surround 
all large towns and villages. Ruins of watch towers where constant watch 
was kept aiul the advent of maraudeis reported, are still seen **. But now 
large areas have been cleared and cultivated, and the Gir is at present the 
only remnant of wild and medieval Saurashlia. 

Saurashtra is bounded by the Arabian Sea in the south and south¬ 
west, by the Gulf of Cutch in the north-west and by the Gulf of Cambay 
and mainland Gujarat in the cast. Lying between the deserts of Sind and 
the wet lands of the Konkan, Saurashtra represents the nature of both. 
It has the barrenness of one and the liclmcss of the other. There is a 
variety of scenciy, with arid sandy tracts in the west, desert vegetation in 
the east, thick forests in the Gir where ])crennial streams flow through 
picturesque glades. The Rann is a desolate waste but to the south-west 
the coast is covered throughout the year with shady groves and green 
fields. ** The salt charged plains of the cast and west, desolate and dry 
during the dry season, give way to the rich coastal tiacts of the south 
where there arc thriving villages with gardens of sugar cane. The barren 
hills of Ilalar and Jhaiawad merge into the lofty splintered peaks of Gir- 

’ Ciazetteer of Bombay Presidency, Vol. V'lII Kalliiawad i8S,j Payc i. 

* Gazetteer of Bombiy Picsidency, Vol. VIII Iv.itliuiwad 1884 I'age 2. 

• Gazetteer of Bombay Presidency Vol. VIII Kathiawad 1884 page 8. 



nai lowering over tlie wooded range of Soratli. 

Sanrashtia can be divided physically into three regions, llie coastal 
lands, the inland plain and the hills. 

I 'I'he Coastal Lands 

'I'he coastal lands may again be divided into four different patts on 
the basis of the conditions of soil, slop(‘, drainage and climate. 

fa) Fyo)n Anili lo Gojnnalh : It is a low muddy foreshore, about 
seventy miles long, lim'd with mangrove.s, partly rocky and sandy. 

( b ) Go/nitiilh to Diit : This area, about eighty miles long presents 
a succession of clifts of moderate height sometimes hollowed by the sea 
into caverns. Seen fiom the sea this region has a pleasing appearance 
with lolling plains, jialm groves, broad estnaiies and glimpses of distant 
hills. 

( c ) Diu to Okhiiniandal ; It is a region about i6o miles long. This 
region is generally arid, and fi ingecl j^vith a line of wind-blown sand hills. 

Okhnniandal to llte Gutf of Ciitc/i : This is throughout a line of low 
reefs and muddy foreshore fringed with mangroves, low ugly stretches, 
often transfoimetl by the milages into shifting scenes of rock and castle, 
and shady groves and still lakes. 

The coast lim* on the wh(,)le is broken by mouths of livers and creeks 
and sonietiines the se.i gains access to salt marshes and mangrove bushes. 

11. I'he Inland Plain 

Behind the salt marshes lies a highly fertile region drained by several 
rivers ladiating from the central highlands. Some of the regions lying 
near the coast arc, however, chaigcd with salt, and wells and streams turn 
saline especially in Jhalawad and Bal. In connection with the inland 
plains special mention must be made of the basins of the two rivers 
Shetrunji and Bhadar, the Wadhwan (iatevvay, the lowlands of Gohilwad 
and the Gogha plain, 

(a) The Shetrunji Basin: It has a fan like appearance in the 
upper reaches. The eastern end of the basin has a constricted opening due 
to the granite outcrop of the Palitana and Gir ranges. This is one of the 
most fertile regions of Saurashtra. 

See Map I : Pliybical l<r*gicns of (hijarat aiul Saurashtra. 
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( h ) The Bhiiday Bufiiu : The river is blocked by sand bars at the 
mouth. The Gir hills separate the basin from the Shetr'unji basin. The 
Bhadar flows in a broad sandy bed sunk between banks of alluvial clay. 
The region is an undulating plain, intensively cultivated with irrigated 
crops. South of Dhoraji especially, the trap has been worn to a wide plain 
in which the dioritic trap of Girnar stands out boldly commatiding the 
lowlands. The low-lying regions are black soil derived from the trap, 
'I'owards the co.ist alluvial soils supersede it, till near tin; e.stnary it is quite 
brackish, Outciops of trap dykes atid a cover of iniolite are extensive in 
Junagad. In the west the Bhadar basin is divided into two by the 
Alech hills. 

( c ) The Wadhican gateway: It is that portion of Saurashtra w'hich 
connects the peninsula with the mainland. This is rightly termed the 
gateway of Saurashtra. It lies between Wadhwan and Dhrangadhra and is 
a triangular region underlain by the Umia series. As mentioned earlier the 
Peninsula was formerly separated from the mainland by an arm of the sea. 
Later depositions connected them, and the process is still far from complete 
as the Little Rann and the Bal would suggest. The older of the geological 
scries in Saurashtra, however, project into the Gujaiat Region and this 
forms the triangular region between \V<iclhwan and Dhiangadhra. The 
region is diffeient from the surrounding alluvial legions in so far as it is 
nndeilain by the haul rocks of the Umia .scn<‘s. 'Fhe surrounding alluvi.il 
tr.icts are more marshy and dillh ult to cius.s. Lines of communication 
between Gujarat proper and Saurashtia havu? bdlowed the Wadhwan 
Gateway. Wadhwan itself was a lamoiis fortified towm built on a site of 
some strategic importance. Even now roads and railways converge on 
Wadhwan and the Dhrangadhra cotton linds its way to the mills of 
Ahtncdabad along this route. 

(d) The lowlaiuh of Gohiliaad: This region is locally known as 
the Bhal and Nal and lies between Bhavnagar and Wadhwan. It is an 
alluvial plain drained by sluggish streams running p.irallel to each other. 
The region is naturally subject to extensive floods. 'I'owards the coast it 
tends to become salty, marshy and brackish. 

( c ) The Gogha plain: Facing the Gulf of Cambay is a small region 
of clayey outcrop yielding good soils mingled with sandstone and con¬ 
glomerate which make good pasture land. Towards its .southern end it 



40 


merges into the alhivimn of the Shellunji Basin while towards tlie coast 
it bfcoines saiuly and salty. 

III. I'he High land Region 

The hills dominating the centre of the peninsula may roughly be 
divided into two series, the Noilh-Bastern and the Sonth-Westein, 

(a ) I'hc Xorlh-E(islci')i Scries :—This comprises of wild looking barren 
hilU of worn rn.isses, indented by several streams into ridges and valleys. 
Near Anandj)ur and Bhadla it sinks into a plateau of about looo ft. Fiom 
heie it throws oil branches to the right and left till they end in the plains 
of Morvi. Of the blanches thtown from the central plateau, the one 
north of the Wadhwan and Rajkot load is the Mandav range, while the 
one south erf it is the Thanga chain. The northern branch sinks into the 
plain of Dhrangadhra while the other beginning as a stony plateau, 
develops into a series of hills and culminates as an isolat(;d chain of hills 
known as the Barda mountains overlooking the Ar.diian Sea at Borbandar. 

Oenerally the northern hills are steiile. Their eastern extension con¬ 
sists of low ridges of white and red sandstone, purple, green or grey shale, 
and ontcrop.s of traj). Towards the centre is basalt, while the westward 
chain consists of trap and iron clay which passes into beds of chalk and 
sandstone. In parts the hills arc utterly barren while in other parts they 
are covered by cactus and low bush. In the extreme west, however, in 
the secluded valleys of the Barda hills are found a dense growth of trees 
and bamboos. 

'Dio more famous hills of the northern series are Kandola near Than, 
famous for its Sun temple; Chottila, a conical hill about 500 ft. high and 
rather isolated from the srrrrounding plateau ; Gop famous for the ascetic¬ 
ism practised on its summits ; and Abhpnra, the highest point in the Barda 
hills crowded with innumerable temples. 

NearGondal, belonging neither to the Northern or Southern series, 
is the isolated mass (T Osham about 1000 ft high, crowned by the old fort 
and temple to Mata. Tlic summit is covered with obsidian. According 
to tradition the redness of the summit is the result of the blood shed in the 
battles between Pandavas and Kauravas. 

(b) The Soulhern Series :—Physically they differ considerably from 
the Northern Series. They begin in the west, a few miles of the coast near 
Mangrol, as the Gir hills. The Gir hills stretch eastward in a chaos of 
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peaks and ridges and spurs densely clothed with forests. They vary in 
heiglit on an average between 1500—2000 ft. but the highest peak Girnar 
is over 3600 ft. At Ambaldi the Gir drops into a plain crossed by low 
stony ridges scoured by the head streams of the Dhanvantar river. Beyond 
this they again rise as the lesser Gir circling the coast in a succession of 
rocky hills till they encounter a second break with the valley of the Shet- 
runji river. Jkyond this river they again rise in detached masses under 
the name of Shetrunjaya and Lonch hills until at Sihor they sink within 
sight of Cambay waters. 

The general formation consists of traps associated with gneiss and 
granite. At the eastern end the hills are rocky and barren though some 
hills like the Shetrunjaya and Lonch are covered with thin bush. The 
Lesser Gir is covered with grass. The hill tops are generally bare, l)ut 
the ravines and valleys hold some timber and grass. The Gir proper is a 
wild tract of forest. During the monsoon the Gir is a dangerous place to 
live owing to malaria and the unwholesome water. 

The more famous hills of the southern scries are Girnar, famous for 
its Jain temples and the inscriptions of the Gupta Kings ; Shetrunjaya 
also fanions for its Jain Temples; Nandivelo and Tulsishyam used as 
landmarks by sailors; and Talaja, Lor and Sana famous for their 
Buddhist caves. 

Drainage 

The rivers belong to two classes, tho.se flowing into mainland Gujarat 
and those flowing into the gulf of Cambay and little Kami and the Arabian 
Sea. The central highlands form the water*parting between the rivers 
which flow in all directions. The drainage pattern is clearly radial. The 
streams are swift and clear at their headwaters, and then wind their way 
sluggishly through low lying lands to the sea. In the north and north¬ 
west the rivers flow to the Rann and the Gulf of Cutch, in the south and 
south-west they drain into the Arabian Sea, while in the south-east they 
flow into the Gulf of Cambay either independently, or after joining one of 
the rivers of Mainland Gujarat 

The Bhadar, the Shetrunji, Machu, Aji, Bhogawa, Sukha Bhadar, 
Keri, Ghela and Kalubhar are the rivers worthy of note in this area. 

The Bhadar is the largest river in Saurashtra, It rises in the central 
hills a few miles north of the town of Jasdan, and is about 120 miles long. 
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From JiiSilan to Jctpur it has a swift course. South of it, it is joined on 
the right t)y tlie Karmal, a tributary. From Jetpur to Katiana it flows 
west, and its volume is increased by a succession of streams, the Utalvi, the 
PJiophal, the Moj and Vinu. At Kutiana the river comes under the 
inllin ncc of the sea and becomes a tidal liver and falls into the sea at 
Navi Bandar. In the last section it receives the tributaries Miinsar.Avhich 
flows between the Barda and Alech hills, and the Ojat which flows from 
Vanthali. Between Junagadh and Porbandar the river is saline. The river 
is subject to floods during the rains and the low lying areas are annually 
innundated which to an extent counteract on the salty soil and make it 
sweet. The Bhadar is navigable during the floods upto Jetpur for small 
boats. 


The Shetninji rises in the Dhundhi hills of the (lir and flows into the 
(lulf of ('ambay. It is about a hundred miles long and has several tribu¬ 
taries such as the Satali, the Singavadu, the Gagaria etc. From Kraukach 
it flows through nitrous soils brought down by the two branches. 

The Machu is a short stream, seventy miles long, rising near Anand- 
pur in the northern series of hills. It flows into the Rann of (hitch at 
M.diia. In the upper course it flows through a rocky precipitous channel 
but beyond Morvi it flows through a treeless flat plain. Near its mouth 
the water becomes salty and br.ickish and it (lows through a region of 
sand3^ water. 

riic Aji rises near Sardhar, in the same northern series of hills, flows 
through Rajkot and empties itself into the Gulf of Cutch at Balambha 
after receiving the waters of Dhondi and Niiiri. It is famous for its 
excellent watei, and small quantities of alluvial gold are found in its bed. 

The Bhogawa rises in the hills of Chottila and flows east through 
sandy, shallow beds before joining the Sabarmati. 

The Sukha Bhadar rises in the central hills and flows east through 
Rampiir to the Gulf of Cambay. Its original channel was through 
Dhandhuka to Dholera creek which it abandoned in 1833-34. 

The Kheri, the Ghela and the Kalubhar are similar in character to 
the above mentioned rivers. They also flow east from the central high¬ 
lands. They form creeks at their mouths and enter the Gulf of Cambay 
near the town of Bhavnagar, 
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There are a number of small streams which lose themselves in the 
sands of the Rann of Catch and Cambay. For instance, the Und, The 
Demi, the Bambham, the Phulka, all loosing themselves in the Kami of 
Cutch. There are other small streams flowing into the Arabian Sea, two of 
which, the Hiran and Saraswati deserve mention because of their sacred¬ 
ness. They both rise in the Gir and meet each other before they empty 
into the sea near Somnath. The junction uf the streams Triveni is sacred 
because it is believed that Krishna died here, and his ashes were spiinked 
in the waters of the river. 

Besides the rivers there are large sheets of inland water amongst 
whicli may be mentioned the Nal and the Gheds. The Nal has already 
beetr described under Mainland Gujarat. 

The Gheds situated ni'ar Madlipur in the south-west coast are large 
sheets of water very much like the Nal. They are shallow and the waters 
are brackish and surrounded by reeds and grasse.s. During the cold weather 
the\^ are alive with a variety of bird life such as the flamingoes, geese, 
duck and snipe. 


Noti-: :—Maps I a id II have been prepared in the Dep.irlnicnt of 
Geografihy by Shri R, S. Gollerkeri. 
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Inlroditclion: 

TN the following pages, it is proposed to survey tlie Archaeology of 
Gujarat or to put it more clearly the Cultural History of Gujarat 
from the eailiest times, as revealed by Archaeology. Tor the histoiian of 
Gujarat, literary material becomes profusely available fiom the begimiiiig 
of the Solaiiki rule aibout looo A.l). This j)eriod also vviluessed a very 
great cultural and constructive activity which resulted in the building up 
of the famous Jain and Hindu tem])les idl over Gujarat. Very little 
evidence of the secular architecture survives, but for the few famous step 
wells or Vhivs and fortifications at Dabhoi, Vadnagai and other impoitant 
centres. The study of architecture and fine arts of Gujarat forms an 
independent study in itself. But for the period before looo A.D. our main 
source is Arclneology. Hence, it is proposed to confine the scoi)e of this 
account to the Frc-Solanki period, i.c. before tooo A.J). 

Tlie Cultural History of Gujarat begins in about the Mid-l’leistocene 
(about 2,50,000) when man first made his appearance on the soil of 
Gujarat in its river valleys. Before taking up a survey of this vast siietch 
of time, let us study the influence of the Geography of Gujarat on its 
histo^J^ 

Influence of (icografhy on the Archu’ology of (iiijaral: 

India is a v<i.st sub-continent separated from the rest of Burasia by 
the huge mountidn barrier of Hindukush, Himalay;is and Arakans, with 
very few limited openings. Thus the Indian Culture of the Indo-Gangetic 
valley.'^, brought up in the wide fertile plains has developed an individual¬ 
ity of its own in comparative isolation. It gradually spread over the rest 
of India giving rise to the fundamental unity of Indian Culture. Yet, 
in spite of this basic unity, there is a distinct diversity in its component 
regions. These may be called "Provincial States’’as contrasted with a 
" National State ’’ in terms of Human Geography. Ratzel considers that 
the individuality of the provincial units is being more due to Geography. 
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Cujarat is bounded by the desert of the Rajputana and the Rann of 
Cntcii in the north, by the Satpuras and the Vindhyas, which join the 
Aravalis with small gaps in between separating Gujarat from Deccan 
and the plateau of Malwa in the west, in the south the Deccan plateau 
abuts on the coast between Daman and Dahanu. To the west is the 
Arabian sea. This whole cultural zone may be really divided into three 
natural zones, which also constitute the traditional subdivisions of Gujarat 
from the earliest limes: (i) Kathiawad peninsula called Saurashtra, 

( 2 ) North Gujarat, ( coinciding more or less with the scmi-aiid “ loessic ” 
zone) called “Auarta” and South Gujarat or Lata. The g{‘ogra])hic 
unity of these three sub-divisions, was consolidated dining the .Solanki 
rule of (iuj.iral from looo A.D. Under the rule of this great dynasty, the 
proent unit of Cfujaral was called “ (lUrjara Mandala ”. With their great 
patronage of art, liteiature, trade and coiuinercc, the country acquired a 
cultural and political unity. 

What is the iiilluence of geograplu' on the history of Gujarat ? The 
tw'o geographic features which e-\ercised their influence are, its long coast¬ 
line with convenient anchorages and relative isolation from the rest of the 
sub continent. The proximity of Gujarat to Western Asia and Africa, 
combined with the long coast have exposed her to movements of people and 
cultures from time immemorial and also gave lise to ('xtensive commercial 
relations. The existence of a chain of hill and desert barrier has isolated 
Giijar.it from the main lines of tians-continental communication system, 
which connected the Indian .Sub-continent. Besides, it became a ciil dc s ic 
or a refuge area for the various people in the Punjab and Sind, who were 
periodically disturbed and displaced by constant and recurring migrations 
of people and political invasions. They took shelter behind the desert 
while the new invaders penetrated into the Gangetic Valley, This would 
very well account for the existence of a complex blending of people and 
cultures in Saurashtra and North Gujarat. The histoiy of Gujarat bears 
ample testimony, if we look at the movements of 1 Innas, Gnrjaras, Parsis, 
and Rajputs into it. Besides, even during the earlier periods, these influences 
are attested by archaeology, as the following account would show :— 

Archceology of Gujarat: 

For convenience, we may sub-divide the archaeology of Gujarat into 
the following periods. It may be noted that this paper deals upto 
1000 A.D. 
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(1) Pre-liistoiic Period or Stone Age, 

(2) Clialcolitliic Period. 

(3) Proto-lJistoric Period. 

(4) Paily Historic Period. 

( 4 ) Early Medieval Period. 

The following snnimaiy i.s based on lire work carried out so far by a 
host of arclKoalogiMts beginning with l^obert Bruce I''ootc, “ the fatlier 
of Indian Pi'e-liistoric .studies ". More systematic work has been done 
during the last decades with the opening of the great chalcolilhic site at 
Rangpur by Madhoswarup Vats and the pioneer entetpti.se of Dr. H. D. 
Sankalia of the Deccan College Research Institute, Poona. With the 
opening of tlie University Department of Archa;jlogy at ITiroda, great 
impetus has been given and the University and the Gov’ernment of India’s 
Department of Archa-ology have been working on a co-ordinated survey 
of Gujarat and We.stern India, for the last four years. I am therefore 
obliged to the v.11 ions persons whose work is being reviewed in the follow¬ 
ing pages. 

Pre-hislo) ic Period : 

I'he Pre-history of Gujarat begins with the first appearance of the 
Jiarly Man, on the banks of the Sabarmati, Main, Orsang and the Narmada. 
'I hese rivers, in theii deposits during all these ages, have preserved for us the 
story of climatic changes which had taken place during the last 2,50,000 
yeais At the same time tln'y have embedded the relics of the men who lived 
on their banks, making theii tools with the river pebbles and gathering their 
food by grubbing roots and hunting the animals. A study of these human 
lelics on the Sabarmati Valley was first made by Robert Bruce P'oote^ in 
the 90’s of the last century during his geological survey of Baroda State. 
Later, Dr. Sankalia carried out a very systematic survey of the Sabarmati 
Valley and Mahi." A correlation of these Stone Age human industries 
with Pleistocene climate was attempted by Dr. F. E. Zeuner.® A further 
study of the Mahi Valley was carried out by the writer. * 

* Foolc, Kobfrt Bruce' Indian Prehistoric and Protuhtsloric Antiquities—Notes on Ages 
and Dislribulton, Madras-ojis. 

~ Sankalia H. D.: Investigations into the Pre-historic Archcpology oj Gujarat, Baroda, 

^ 945 - 

•' Zeimer, 1', K.; Slone Age and Pleistocene Chronology in Poona, /pjo. 

* Subbarao B.: Archeeologual Explorations in the Mahi Valley, Journal of the M. S. 
University of Baroda, VoJ. I. No i, 195^, PP- 34 - 72 - 
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These studies liave shown that Gujarat passed througli a series of 
climatic fluctuations in Pleistocene, varying from a wet forest type to a 
dry semi-arid type. As the chait would show, beginning from the Pleisto¬ 
cene, the rivers of Gujarat give us definite evidence of at least two wet 
periods with intervening dry periods before .the present climatic conditions 
set in. We have definite evidence of the existence of Man during the 
First Wet phase. This period is described as the Palanilithic or the 
Old Stone Age. The only evidence we have about these people arc the 
crude stone tools made of quartzite found in the beds of rivers in the form 

of rolled pebbles. The tools include crude choppers made from broken or 
split pebbles, pointed oval hand-axes showing definite evolution from those 
with large zig-zag edges (Abbevellian) to fine ones with more or less 
sti'aight edges formed by pressme flaking (Achanlean), and cleavers with 
broad cutting edges. 

From the technical point of view, the earliest human industry of 
(iujarat can be described as “ Abbevillo-Acheulean ” type with mixture of 
“Chopper-chopping” tools. Hence it has been suggested that Gujarat 
was the junction of the typical Kashmir-Punjab types and the Peninsular 
types. ‘ This supposition has been very well supported by the recent 
discoveries of M. N. Deshpande of very advanced Old Stone Age tools 
resembling the Grrjarat ty])es in Southerrr R.rjpntana. The age of these 
industries cannot be stated at the present stage of our studies, but Prof. 
Zeuirer has suggested, on the basis of typology and climate to about the 
mid-pleistocene of about 250,000 years. 

F'ollowing this phase there seems to have been a gap or a “ hiatrrs” 
and in none of the river valleys, have been found evidence of hrrrnan 
habitation till we come to the III Wet Period. The next phase of .Stone 
Age in Gujarat is characterised by a people who made small tools of fine 
grained stones like agate, chert, chalcedotry etc. called Microliths. So far, 
in the valleys of Sabarrnati, about 20 sites have been recovered with 
Langhnaj in the Mehsana District as what may be called, the “ type site 
Here about 8 human skeletons have been found on one of the wind blown 
dunes formed in Gujarat during the II Dry Period, when North Gujarat 
developed its present day topography with groups of these dunes, fixed by 

^ Knslinaswainy, V. D.: ** Stone Age India Ancient India, Ko. 3, New Delhi Jan, 

1947 - 


* Sankalia H. D., Op. cif. 
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PREHISTORY OF GUJARAT 

THE RIVERS HAVE A TENDENCY TO ADJUST THE GRADIENT OF TMF.IR 
BEDS TO SUIT THE CLIMATIC CHANGES OF THE REGION . WHICH CAUSE FLU¬ 
CTUATIONS IN THE VOLUME OF WATER. THUS THE RIVER DEPOSITS OF GUJARAT TELL 
THE STORY OF THE CLIMATIC CHANGES OF THE LAST 300000 YEARS.INCIDENTALLY 
THEY ALSO THROW LIGHT ON THE MEN AND ANIMALS THAT LIVED ON THEIR BANKS.UERE 
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Fig. 1. Prehistory of Gujarat 

vegetation in the succeeding Wet Period. It seems the Microlithic people 
returned to Gujnrat when the climate became favourable again. Their 
tools may be described as “ Geometric tools " because they resembled 
crescent, triangle, trapeze. The other tools included a number of scrapers : 
side, end and discoid. We also have Micro-burii. Topologically the tools 



















































49 


are very early and the skeletons are calcined. In Central Gujarat, 30 sites 
have been discovered in the Mahi Valley. Here the most interesting 
evidence comes from the small river Meshwo, a tributary of the Mahi. In 
the bed of the river, there are small outcrops or bands of chert in the cal¬ 
careous beds of the Marine creatacious age. Two very rich factory sites 
were noticed on the bank of this liver—one at Amrapur and the second at 
Karachla. At Baroda city, a rich deposit of microlitlis were found separated 
from the later Early Historic deposits in the excavations conducted on the 
bank of tlie river Vishvainitri. ^ Around Karvan, about 20 miles south-east 
of Baroda, nearly 8 microlithic sites have been brought to our notice. In 
the Narmada Valley, R. N. Mehta^ discovered nearly thirty sites yielding 
this typical microlithic industry. 

In vSaurashtra, Foote had noticed a number of sites in the Amrcli 
District, but no fresh examination was made of this material. 

Now we can see the wide distribution and importance of these Micro¬ 
lithic people of Gujarat, but as yet, there is no definite evidence for fixing 
up their age. The animal remains at Langhnaj, studied by Dr. Zeuner 
revealed that none of them belong to the domesticated groups and further 
investigations arc being carried out at present. 

Proto-Neolithic Period: 

During the Prc-historic period, when man was bound down to certain 
regions on account of communications, we find a very interesting relation 
between man and raw material for his tools. So far in Maharashtra and 
Gujarat, no Neolithic tool has been found and this can be understood, it 
we remember the fact that Neolithic man always preferred basaltic and 
hornblendic rock for his tools. This rock is found in small dykes. These 
are absent in coastal Gujarat but we have them in Saurashtra. At Amreli, 
there is a fine dyke of ba.salt and curiously very large number of stone 
flakes in a very highly weathered condition ( patinated ) were found. One 
celt (axe) was found near Vasai in Jamnagar District. This phase of 
Saurashtra’s Pre-history requires further examination. 

ChalcolUhic Period 

The discovery of Rangpur in Saurashtra by Madhoswarup Vats in 
1934 opened a fresh phase in the Archceology of Gujarat, when for the 

1 Subbarao B.: Baroda through the Ages, Baroda, 1953. 

* This exploration was carried out in the summer of 1954. fbe results are not yet 
putlli$hed. 






50 


first time it was noticed that the Chalcolithic Cultures of the Indus Valley 
extended into the peninsula of Kathiawad. Ihit unfortunately, the in- 
vestij^ations carried out by V^its, Ghurye, Sankalia, Dikshit and Ranga- 
nalhar.io have not revealed as yet, any definite clue to the age of these 
Cultures nor provided any definite link with any known sequence in India. 
'J’he last mentioned writer carried out faiily large scale excavations and 
they levealed two main phases. The earlier, characterized by the pres¬ 
ence of copper gave a few definite general types of potteiy of the “ Har- 
appa type" in assoi iation with a typical buff type potsherds resembling 
the " Amri type ". Above these, was found a phase associated with lion 
and yielding a rich vaiiety of painted pottery with black designs on red. 
A very interesting link with the Narmada Basin is provided by the occur¬ 
rence of painted " Red on I 51 ack, " " Megalithic type ” pottery. 

In central Saurashtra the writer discovered another painted pottery 
of the Rangpur lower type site near Venivadar. But more extensive 
work carried out by Ranganatharao at Motamachiala near Amreli lesulted 
in the discovery of the usual red painted pottery. The explorations by 
P. P. Pandya in the Malar District has brought to light the existence of 
nearly forty sites yielding all the varieties of painted pottery described 
above. A small scale excavation carried out by the Government of 
Saurashtra confirmed more or less the evidence of Motamachiala, but also 
showed a new variety of painted pottery of the Early Historic period. 

This picture depicted above calls forth further efforts to inter-relate 
the various types of pottery and build up a plausible sequence. But at 
the same time it gives us the hope that we may be able to bridge the gap 
between the so-called Indus Valley Cultures and the Early Historic at 
least in Gujarat. But, one caution about this cul-de-sac of Kathiawad 
peninsula, does it represent a migration of a series of late cultures ? 

Early Historic Poiod : 

Prehistory ends and History begins with the availability of written 
literary material for the historian. But unfortunately, the early history 
of Gujarat is in the hazy mist of legendary obscurity with a few bright 
patches of light almost upto the 7th century A.D. Hence we continue our 
account of the cultural history on the basis of arclueology without refer¬ 
ence to this vague political history. 

Indian Archaeology begins to get the semblance of a unity with the 
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appearance and spread of a typical Gangetic Valley pottery from about 
500 B.C. This characteristic pottery has bright polish, tlie most common 
colour being the black or steel grey. It spread all over Noi them India 
from Punjab to Bengal, Central India and Northern Maharashtra. So far 
this pottery has been found at only one site by R. N. Mehta at Timbarva 
near Karvan, the famous centre of Lakulisa sect. 'I'he small scale excava¬ 
tion at this site brought out a remarkable fact that this pottery is associat¬ 
ed with a distinct pottery found in Central India and South India called 
“ Megalithic ware, ” on account of its apparent association with the famous 
burials of South India. This pottery has a black polish inside and red 
one outside suggesting the use of inverted firing. The absence of this type 
of pottery in Kathiawad and North Gujarat and its presence in the South- 
Gujarat rccjuire to be explained. 

Next we pass on to one of the most well investigated phases in the 
cultural hisloty of Gujarat. We already spoke of the facilities for commerce 
with Western Asia.^ At the beginning of the Christian Era, a number of 
circumstances led to a large scale commercial contacts between India and 
the Mediterranean r<‘gion. The most fortunate discovery was that of 
Hippalus in the lirst century of the monsoons and their seasonal character. 
This greatly facilitated the trade, which had already received an impetus 
by the continuous warfare between the Romans and the Parthians, result¬ 
ing in a diversion of some of the trade through the Indus basin. The 
political conditions for these developments were veiy propitious as the 
Kush.in IGnpire at that time controlled the whole of North-western India 
as well as Central Asia and it stiaddled the loutes between Asia and 
China. The cumulative effect of the.se factors has lesulted in an expansion 
of the trade between India and the Mediterranean region. An anonymous 
sailor has left for us a guide book of the Indian ocean ( Pcriplm of the 
Erythrian serf). We get reference to this trade in classical writers like 
Pliny. Ptolemy has mentioned a number of ports on the coast of Gujarat, 
Bordexima ( Porbandar ), Monoglosson ( Matigrol) ; Ashtukapra ( Ashta- 
vapra near Valabhi) ; Barygaza ( Broach ) Kamane ( Kamrej) and Nava- 
saripa ( Navasaii). From Periplus we learn that Barygaza ( Broach) was 
the chief empoiium for the trade of western Asia and imports from the 
mediterranean region included wine, porcelain, perfumes, vessels of copper 
and brass and Broach exported in turn textiles, spices and onyx from 
Ujjain. 

^ Subbarao B,, Op. cit. 
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One may ask whether we have any material evidence of this extensive 
trade mentioned in classical literature. We are very fortunate that 
abundant evidence has been found from different parts of India by way of 
Roman coins, Sculpture, Cameos, Diadems and what is more important 
deliberate evidence of imitating classical objects in clay, etc. Added to 
this, as a blessing to the archaeologist, for whom pottery is the alphabet of 
his chronology, either imported or imitated Roman pottery has been 
recovered from a number of sites in India. Now we have abundant evi¬ 
dence to show the influence of Roman ceramics on Early Indian pottery of 
the first four centuries of the Christian Era. 

Coming to Gujarat, its geographic proximity probably would come 
to our rescue to account for the existence of nearly 32 sites yielding a 
pottery very much akin in fabric, manufacture and finish to the Roman 
Samian ware. 

During the last four years this pottery more than any single fabric 
has facilitated the exploration and dating of a number of Eaily Historic 
sites in Gujarat and Kathiawad. The excavations carried out at Baroda, 
Vadnagar and Timbarva by the University Department of Archajology, 
at Amreli by the Government of India and at Vasai by the Government 
of Saurashtra have finally fixed the age of this pottery to the first three 
centuries of the Christian Era. This potter)^ and its local imitations and 
meie copies in forms have been found all over India at a number of sites, 
as the map ( fig. 2 ) will show. Hence apart from the importance of this 
pottery to Gujarat, it plays a vital role in Indian Archccology, since this 
provides a link to the early histoiic sites of the whole of the Indian 
sub-continent. 

The other classical and sub-classical antiquities from Gujarat include 
a Roman coin from Nagdhara in Suiat District, a cameo from Karvan, a 
bronze handle with the figure of Eros from Baroda and an imitation 
intaglio from Vadnagar. 

In this era of great prosperity, Gujarat was under the political 
hegemony of the Kshatrapas who continuously held it for nearly four 
centuries till the Imperial Guptas under Chandragupta Vikramaditya 
annexed it. Fortunately, the history of the great Kshatrapa dynasty is 
well documented by a number of inscriptions and coins, which help us to 
reconstruct the political history. But what about the cultural history ? 
The inscriptions of the period refer to the Girnar (Girinagara) the ancient 
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capital of Saiirashtra and its great ruler Rudradaman, who repaired the 
dam built earlier in the Mauryan period. One of Nahapana's inscriptions 
refers to the “sacred pilgrimage” (punya tirtha) to Somnath or Prabhas 
Pat tan. The recent excavations have thrown further light on these and 
other towns of the Kshatrapa period. The excavations of the Govern¬ 
ment of Saiirashtra have resulted in the discovery of the Buddhist monas¬ 
tic settlements near Girnar at Iniwa. Similarly, Somnath, though the 
shrine could not be dated to the Kshatrapa period, gave definite evidence 
of the existence of the township and gave Red Polished Ware with 
“ Roman affinities. ” In the Central Saurashtra, there seems to have been 
an extensive towm or a city (whose name we are not able to trace) on the 
confluence of the rivers Tebi and Vaki north of the present town of Amrcli. 
Extensive excavations conducted by the Department of Archaeology, 
Government of India, have shown that this was one of the most important 
ccnties for trade with the Mediterranean region. This site has so far 
yielded the laigest (piantity of pottery with Roman influence in technique. 
T 1 le small scale excavations of the Saurashtra Government at Vasai and 
Baid, about ir miles from Jamnagar have revealed another two settlements 
of this period. Coming to Gujarat, the ancient Anarta included portions 
of North Gujarat and Kajputana. One of the most important cities of 
this period is ancient Anaitapura, Anandapura or Vadnagar, as it is known 
to-day. According to tradition, this is one of the earliest 1 -irahman or 
Aryan settlements. I'lie excavations conducted by the M. S. University 
have revealed tliat this township started on the banks of a natural pond 
sometime about the first century B.C. The earliest settlers were quite ad¬ 
vanced people and built decent houses with well burnt bricks. But the 
most prosperous phase of this city .seems again to be the Kshatrapa 
period. The antiquities and structures of this period extend all 
around the modern tank of Saimista over an area of a square mile. 
The city seems to have been under a strong local power a Govern¬ 
ment under the suzerainty of the Kshatrapas and the city had 
its own lead currency, unlike the copper and silver currency of their 
suzerains. Going further south, the modern city of Baroda itself 
developed out of an earlier town flourishing definitely about the 
Kshatrapa period. On the banks of the river Vishvamitri, there was 
an old town with extensive biick structures of this period. The excava¬ 
tions conducted by the M. S. University have given further evidence of 
the commerce of Gujarat with the Mediterranean region and the finds 
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include two clay seals with classical influence and handle of bronze jar 
with tlie figure of Eros (found on the surface). Baroda lay on the 
ancient route between Ujjain in Central India and the great metropolis of 
Broach or ancient Bhrigukachaha at the mouth of the river Narmada. 
Another ancient centre of the Pasupata sect of Saivism in Gujarat, is 
Kayavarohana or the present Karvan (about 20 miles from Baroda), 
which has proved to be a treasure house of antiquities. Apart from a 
wealth of coins from the 4th century before the Christian Era, down to 
the Muslim period, this site has given large quantities of l^ed Polished 
Ware and a line Cameo imported from the Mediterranean region. Tliis 
rich site awaits the spade. A small settlement in its neiglibouihood, to 
which reference has already been made, is Tirnbarva, which has again 
yielded the early historic pottery. Lastly, we come to Kamane or Kamrej 
mentioned by Ptolemy. Here also trial excavations conducted by the 
former Government of Baroda have confirmed the existence of this 
important township on the banks of Tapi. A little downstream on the 
Tapi is another port mentioned in Indian literature, the V-^ariavi pattana 
or the present Variav. A trial excavation yielded the Red Polished Ware. 
Now we have described old towns of Early Historic or Kshatrapa Gujarat, 
whose existence has been proved by excavations. But if vve take the 
evidence of the distinctive datable pottery and coins found on the surface, 
we can add another 30 names to give us an idea of the distribution of 
population in Early Historic Gujarat. Before we close the secular remains 
of Gujarat of the Kshatrapa period, one general observation pertaining to 
Geography may be made. Comparatively sites are few and far between 
and the distribution of known sites suggest a pattern of settlements guided 
by the existence of communications. All of them are situated cither on 
the coast or in the narrow coastal strip abutting the ancient forests at 
the foot hills of the Vindhyas, Aravalis and Satpuras. 

Turning to the religious architecture, the extant monuments are not 
many. There are the Buddhist and Jain caves at Sana, Talaja, Uparkot, 
Khaprakodia. 

Early Medieval Peri)d: 

During the Early Medieval period, the political history of Gujarat is 
somewhat unsettled. In Saurashtra and portions of North Gujarat, 
Maitrakas of Valabhi stepped into the shoes of the Guptas in Saurashtra 
and Chavadas in North Gujarat. The portions of Eastern Gujarat were in 
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the hands of Giirjara Pratiharas, Parm irs of Mahva. In the South there 
were periodical incursions of the Chalukyas and Rashtrakutas with a 
number of local powers. 

There ara very few extant monuments of this period, the most im¬ 
portant being the temples at Gop, Ghumali and Vadnagar, Pawagadli, 
Galateshwar and parts of Kapileshwar Mahadeva at Sarona. A nymber of 
sculptures belonging to this period have also been recovered from all parts 
of Gujarat. The finest collection of this period was accidentally recovered 
from Akota. This hoard of Jain bronzes, now lying in the Baroda Museum 
covering a period from about 600 to 1,000 A.D. throws great light on the 
art of metal casting and sculpture in Western India. 

The other aspects of the material culture of this period have not been 
investigated propeily. In recent ycais a beginning has been made by the 
University Department of Archa‘ology first to build up a ceramic sequence. 
Only three sites, Baroda, Timbarva and Vadnagar have given us a very 
significant type of pottery which can be recognised in both North and 
South Gujarat. This phase of Archaeology of Gujarat calls for detailed 
investigations of more town sites from Gujarat. 
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PEOPLES OF GUJARAT 

By 

Shri Y. V. S. Nath 


Depdvimi'nt of Socioloi^^y, J\l. S University of Burvda 


^IJJ/rUUAL Gujarat today comprises of tliat portion of west coast 

and the adjacent strip of main land that lies between Mount Abu in 
the north and River Damanganga in the south, and extends from the desert 
of Ciitch to the Sahyadri and vSatpiira ranges in the cast. It includes 
Cutch, the whole of Ivathiawad peninsula, and the regions known today as 
Noith and South Gujarat.It has a total area of 6.1.053 sq. miles. 

In 1941, the total population of Gujarat numbered 13,310,000 out 
of which 6,861,000 were males and 6,449,000 were females. I'his gives us 
an average density of 208 per sq. mile. But a close scrutiny of the 
detailed figures for the several regions in Gujarat,^ leveals a highly 
unequal distribution. Gujarat has vast stretches of arid lands and of 
forested hilly and undnlating regions, where the density is very low. For 
instance, in Kajpijila and Kadhanpur, the density is as low as 61 and 59 
respectively per sq. mile. In the arid areas of Cutch, the density is again 
only 61 per sq. mile. But in the ('entral and South Gujarat with its rich 
and fertile river valleys and plains, the density is very liigh. For Kaira 
and Surat districts, the figures are 559 and 590 respectively. In the rest 
of this area, the density varies between 180-350 per sq. mile, while in 
North Gujarat, it is slightly le.ss. 

From the same sources, it is further revealed that nearly 76% of the 
population is rural and the rest in towns.® 

F'urther, three distinct elements might be seen in the population 
stock. There is a very large tribal element dispersed mostly in the 
highlands to the east and south, and in Saurastra. In the 1941 census, 
13 tribes were registered numbering 1,133,303 (nearly 9% of the total 

* This corresponds to ‘ Maha Gujatat' as defined by the Gujarat Research Society, cf. 
y. C. R. S., Vol. IX. No. 3 , P, I. 

* " Statistical Abstract of Maha Gujarat, '' Loc. Cit., Table I. Figures cited are for 
1941 unless otherwise stated. 

* Loc cit. Tabic II. 
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population I,** This figure does not include certain large ethnic groups 
like the Koli, Tadvi and Vasava Bhils, and Waghers, who occupy an 
intermediary status between tribal folk and plains Hindus. In some 
places they arc regarded as very backward and tribal, while in certain 
other areas they are very progressive and almost attain the status of a 
Hindu caste. Among the tribes, Bhils are easily the largest. Not includ¬ 
ing the Tadvi and Vasava Bhils, they number 4.75 lakhs in (iujarat alone. 
The other large tribes are the Dubla (180,471), Dhodia (140,966), and 
the Naikda ( who with the vaiiis number 116,077 ). 

Then there is a large group of non-tribal population consisting of 
the non-Hindus such as the Muslim and Pars! and certain Untouchable 
exterior castes such as the l^hangi, Bhadela, Chainar, Kathod, etc.. The 
Parsis are the descendants of tho.se Zorastrian refugees from the ‘ b'ars ’ 
district of Persia who fled before the Muslim invaders over 1300 5'ears ago. 
They are concentrated today mostly in the Surat and Navsari districts. 
'Ihe Muslims are composed of many sects, many of them recent converts, 
who do not intermarry or interdine. There is a regular hierarchy of 
sects, with Khojas, Sunni Boras at the at the top and the Bhadela, Sumra 
and the Ghanchi nearer the bottom. Some of the sects like the Boras 
and the Khojas are highly localised. They follow a variety of trade and 
agriculture. The exterior castes are often cultivators, and specially in the 
towns and villages of the plains engage in certain menial occupations such 
as scavanging, leather-work, etc. They are distributed all over (iujarat 
and live as an adjunct of the main population. 

'I'he bulk of the population of Gujarat is Hindu. They are .split up 
into numerous castes and sects and sub sects. Shri K. M. Munshi writes 
that in 1901, there were no less than 315 castes in Gujarat, which did not 
inter-marry or iiiter-dine. Some of them were highly localised, and certain 
others consisted of just a few families, and were in the process of becoming 
extinct as castes. ® Some of the castes with extensive trade interests like 
the Bania, are spread throughout Gujarat, while the others are localised 
and are found cencentrated in particular districts. For instance, among 
the Brahman castes, the Anavils are found mostly in Surat and Navsari 
districts, while the Modh and Audich Brahmans are found in Central 
Gujarat and in Saurastra. Patidars are associated with Charotar, while 

* Loc, cit. Tabic IV. 

‘ Munshi, K. M.: Gujatala and its Literature (Bombay, Longmans, 1935), f-X. 
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tlie Kalhis, Jacleja and the Brahmakshathri are found mostly in Saurastra. 

Ail the inhabitants of Gujarat speak Gujarati (a late derivative of the 
Sauraseni Apabhramsa ), or one of its variants. On the basis of the spoken 
dialect of the people, three distinct culture zones may be distinguished. ( i) 
Catch where the spoken dialect is Katchi, is a low and arid region witli less 
than 15 inches of annual rainfall. The people are hardy. The\^ arc regarded 
as hard and calculating in'their dealings but endowed with a rare spirit of 
enterprise and a wonderful gift for business organisation. ® (2 ) Saurashtra 
where Kathiawadi is the speech of the people, comprises of most of 
Kathiawad peninsula. It is a plateau in the centre, radially sloping to a 
narrow belt of coastal plains. It has a moderate rain fall ( 20-40 inches ) 
and a good forest cover. It has good ports in Vcraval, Porbander and 
Ghogha. The people are hardy and hospitable. They have a long mari¬ 
time as well as martial tradition. They are artistic and havo a wealth of 
romantic and devotional folklore. (3) The coastal Gujarat with its northern 
extension falls into two sub zones. North Gujarat i. e. the countly 
between Mount Abu and the Mahi River, is arid ( 15-20 inches of rain fall) 
and merges gradually into the deserts of Rajasthan. The people are 
simple, sombre and more practical in their outlook. Their speech is modern 
Gujarati, but towards the north, the influences of Rajasthani are clearly 
di.scernible. In contrast, the people of the fertile river plains of the Central 
and vSouch (jujarat are soft and pleasure-loving. They are also more 
sophisticated, and vivacious in their outlook. ’ Deccani and Dravadian 
influences are discernible in their speech, dress, and manners as one moves 
south, where Gujarat merges gradually into North Konkan. 

A fourth zone, comprising of the highlands of Saurashtra and the 
border lands in the east and south, where the population is almost wholly 
tribal, may also be distinguished. These regions are undulating and fairly 
forested. The people are very backward in material culture, and illiterate, 
but hardy and simple. Their dialects are highly localised, and are often 
found mixed up in varying degrees with Marathi ( South ) and Rajasthani 
( North and North-east) dialects. It is for this reason that these border¬ 
lands are often grounds for argument between the Gujarat and its linguistic 
neighbours. Dangs in the south and Abu region in the north are cases in 
point. The situation is made more confusing when linguists enter the 

• op. cit. r. 9 

» Ibid. 
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discussion on either side equipped with conflicting evidence. ® 

A brief consideration of the influence of the geographical factors on 
the ethnology of Gujarat, might be relevant to our purpose here. By virtue 
of a long coast line with several convenient anchorages, and by its pro¬ 
ximity to the commercial and cultural zones of East Africa and Asia, 
Gujarat has been long exposed to the movements of peoples and to com¬ 
mercial and cultural contacts from these regions. From very early times, 
Gujarat had very extensive maritime activities. As early as c.6 B.C., 
For bandar, Mangrol and Veraval were all well-known ports. Further, the 
Clialukya and Vaghela kings of Gujarat (961-1297 ) had maintained large 
fleets at Ghogha and at Khambhat ( Cambay) ®. 

Further, Gujarat was connected with her neighbours by five ancient 
overland routes. The most important was the northern route connecting 
Gujarat with Sind and Punjab via Rajputana. From times immemorial, 
this route seems to have been very active. Though the greater part of 
Rajputana is today a desert, this region supported what seem to have 
been, flouiishing .settlements in pre-historic times. The recent explora¬ 
tions in Bikaner have revealed not only an extension of the Indus Valley 
Culture.s, but also its contacts with the Gangetic Valley and North Gujarat 
which seems to have been the meeting place in prehistoric times, of the 
stone age cultures of Punjab and South India.'® The occurrence together 
in the prehistoric sites of the same age and culture in the Mahi Valley, of 
the Abbevillio-Acheulian hand axes and cleavers of the Deccan Stone Age 
complex, with the pebble tools of the Soan, suggest that Mahi Valley must 
have been the meeting place of these two cultures." Probably the earliest 
large-.scale movement along this route was that of the Saka and Huns 
( B.C. 200) followed by the Gurjars. 

Two eastern routes connected Gujarat with Malva and the Gangetic 
basin. A northerly route following the river Meshwo and the upper 
reaches of the Hathmati, through Idar, Khedbrahma, Harsol and Samalaji, 
was extensively used by the Mauryans, Guptas and the .Solankis. The 
other was the waterway provided by the rivers Narmada and Tapti. 

*. Cf. T.N. Dave " Ahirs of Khandesh and their Language " ( a review ): J.G R, S., 
Vol. X, No. 4, p. 287. 

*. Muashi: Op. eit., p,5. 

V. D. Krishnaswamy ; Stone Age in India, Ardent India, No. 3, 1948. 

B. Subba Rao; Archaeological Explorations in the Mahi Valley; Journal, M. S, 
University. Baroda, Vol I. No. i, 1932. 
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Since tlie greater part of this lay between the forested hills of Satpura 
ranges, it is probable that it was not extensively used. 

Then a main north-easteinly route from Snrpaika ( Sopara ) passed 
north via Dohad-Ratlam pass. With this was linked up the old onyx route 
from Ujjain to Broach near Baroda. Finally the main north-south route 
lay along the Noilh Konkan coast and linked up at Sopara with the two 
routes from the Gangetic basin and from Deccan. The Chalukya and 
Rashtrakuta invasions seem to have occurred along this route. Thus Guja¬ 
rat was open to culture contacts and migrations from Sindh and Punjab 
via Rajputana in the north, from Malva and Gangetic basin in the east, 
and from Deccan in the south, not to speak of the contacts from the sea 
routes. 

Yet in another sense, (bijarat has been relatively isolated from the 
rest of India. The deserts of (hitch and Rajasthan, arc an effective barrier 
in the north and north-east. The Sahyadii and Satpura ranges link up 
through a series of steep ridges with only occasional gaps with the Aravallis 
and form an effective barrier to any large scale movements of peoples from 
the cast and the Deccan. Hence Gujarat, and specially the Kathiawad 
peninsula, has become more or less a cul dc sac or a refuge for the people 
of Punjab and Sindh wlio were disturbed time and again and were diiven 
south by the later and more powerful migrations and political invasions. 
These people successively lied behind the desert barrier where they often 
settled down. 1 hese stveial racial stiains seem to have inteimingled in 
the population of Gujarat. 

No definite information is available regarding early migrations 
What little data there is, is mixed up with mythology and pseudo history. 
However, it is definitely known that during the Chalcolithic period, the 
western littorel was occupied by a non-rnongoloid, broad-headed people, 
and there was also, in addition, a long-headed, plattyrrhine element. The 
earliest histoiic migration that we know of, is that of the Indo-Greeks 
( Yavana ). An inscription of Rudradaman I ( A.D. 143-158 ) mentions 
that Saurashtra was ruled over by Asoka Maurya through a governor, 
Yavana Tushapa. His edicts at Mount Girnar may still be seen (B.C. 
240). Prom about this period, the Indo-Greeks seemed to have ruled 
supreme in Gujarat till c.i B.C. when there was another major invasion of 

Subba Rao : 1953, Loc. cit, 

»*. Ibid. 
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the Sakas, a Central Asian tribe. Under Rudradaman I, they spread their 
power all over northern India, including North Konkana. About this time, 
there seem to have been several waves of migration of Hun and Scythian 
tribes, some of whom settled down in Gujarat. The Saka rule continued 
for 265 years ( A.D. 125-390 ). At the end of this period, when overthrown 
by Chandragupta II, large numbers of them seem to have settled down in 
Gujarat only, Hutton suggests that they were a long-headed people, 
and doubts whether they were in sufficiently large numbers to influence 
the stock. 

Next important migration was of the Gurjars from Punjab. They 
came in successively large waves, and settled in Northern and Eastern 
Gujarat. (c. 400-500). At a later time, another wave of the Ciurjars seem 
to have entered Gujarat from the east. They were among the first to settle 
down and align themselves with the land. Under the Gurjara Pratiharas, 
this land came to be known as Gurjara mandala or as Gurjaratra. 

They were followed by the Kathis and Jadejas in two migrations. 
The earlier one was during 750 900 A. D , and the second during 1300-1500 

A. D. They also settled down and mingled with the earlier inhabitants. 

The Vedic invaders of India seetn to be a Tokharian speaking people 
of the northern steppes and are associated with the Nordics. They were 
a long-headed people with a large cranial capacity, a long face, powerfully 
built jaws and a comparative absence of pigment in the outer surface of 
the body. They probably came into India early during the 2nd millenium. 
But their migrations seem to have continued, right upto the modern 
times. 

Another influence, perhaps of much cultural importance, was the 
Deccani-Kannada influence under the Chaluk3'a, Kashtrakuta and Solanki 
dynasties (610-970 A. D.). P'inally, between 1000-1500 A, D., there were 
several invasions by the Afghans, Turks and the Mughals. From the c. 7 

B. C., regular Arab, and Turkish settlements are known to have been 
established on the coastal regions. 

One drawback in assessing the ethnic importance of the.se several 
migrations is that not much is known of the size and the nature of the 
migrations. But it may be safely assumed that several racial stocks came 
together and mixed in the entrepot of Gujarat. 

Hutton J.H.: Ccwiws 0//nc/*a 1931, Vol. I pt. I . p. 497. 

“ Bhagawanlal Indraji: Bombay Gazette ( 1880 Vol. I, pt. i.). 
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In the racial survey carried out by Guha during the 1931 census 
operations, some interesting features of the ethnic composition, and 
affinities of the Gujarati people, are brought out^®. Only six ethnic groups, 
namely Nagar Brahman, Audich Brahman, Kalhis, Bania-Jain, Brahma- 
kshathri and the Patidars, were selected as representatives of the peoples of 
Gujarat. The tribal and the outcaste elements were practically ovetlooked. 

On a comparison of their reduced coeffi¬ 
cients of racial likeness ( C. K. L.), it was 
found that except for the Patidars, who 
showed a faint association with only the 
Audich Brahman, all the others revealed 
significant associations with each other. 
Inter alia, a very intimate association exist¬ 
ed between the Nagar Brahman and the 
Bania-Jain while moderately intimate asso¬ 
ciations existed between the Kathi and 
Nagar Brahman, Kathi and Brahmakshathri, 
and between Audich Brahman and Bania- 
Jain. There was a significant association 
between the Nagar Brahman and Brahma¬ 
kshathri, and between the Kathi and Bania- 
Jain group. On the whole, he found that 
the main Gujarati castes were morpholog¬ 
ically homogeneous, in spite of a marked difference in integumentary 
( skin ) colours between the Nagar-Brahman and the others. (Fig. i)‘® 



FIG I 

Ihtor relAtictu‘'!'.ip of Rttcct 


Guha further points out that the Gujarati castes as a whole have a 
close affinity with the Kannada and Maharashtra Brahmans and are signif¬ 
icantly associated with Chitral and Bengal. Of the individual castes, the 
closest affinities of the Nagar Brahman arc with the Kannada Brahman 
(6.48 ± 0.27) closely followed by the Dasastha Brahman (8.54^0.16) 
and the Kayasth of Bengal ( io.46±o. 17 ). The Kathis have the closest 
affinities with the Bengali Kayasth (11.06^0.17) and the Kho of Chitral 
(ii. 75 ±o. 3 i) The Bania-Jain is closely associated with the Gour 
Brahmans, Chitpavan Brahman, Maratha and the Kayasth of Bengal.^’ 


“ Guha 13 . S. : *' Racial Affinities of the Peoples of India, ” Census of India, itjsi 

(New Delhi 1933, Vol. I, pt. Ill), P. xxviii. 

» op. cU., p. Iviii 
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According to him, there are two broad-headed elements in the 
population. The first is a dominant Alpine element characterised by 
medium stature, low wide head, with a flattened occiput, a round face and 
prominent nose. The Nagar Brahmans represent this type. The other, a 
Dinaric element is characterised by a taller stature, a round head with a 
pronounced flattening of the occiput and a convex nose. This'is well- 
marked all over Gujarat. These two elements are found mixed with 
another short-statured, long-headed element characterised by a high cranial 
vault with faintly marked supra-orbital ridges, and a broad face with 
medium lips. The nose is long and mesorrhine. This forms a basic sub¬ 
stratum of the population of Gujarat and is found extensively among the 
tribal people. In the upper strata, it mixes with the broad-headed ele¬ 
ments in the population, giving it a mesocephalic, mesorihinc complex. 

A later and more comprehensive survey is the one conducted by 
Prof. 1). N. Majumdnr and his colleagues in 1946. It was a racial and 
serological survey. ]\Iore than 3600 persons were measured and 3000 
blood samples were tested, from twenty six ethnic groups. 

On a comparison of the reduced C. R. L.'s for various groups, he 
found that the data arrang(>s itself into five main clusters along the ethnic 
scale, with the Ifliil, Rhangi, and others at one end and the Parsi, Bhatia, 
Bhadela and others at the other. The clusters are arranged on tlie 
ethnic scale in the order given below ;— 

( I ) The tribes, Bhil, Bhangi, Bhil and others, form a homogenous 
group. The C. K. L. of any one compared with that of any other in the 
group, does not differ significantly from unity. 

( 2 ) The four tribal groups, Koli, Artisan, Miscellaneous I and the 
Macchi-Kharwa form a less homogeneous cluster. The Koli, Artisan and 
Miscellaneous group I, form a very closely associated sub-cluster of the 
type discussed above. The Macchi-Kharwa are more remote and come in¬ 
to this cluster more on general resemblances. 

(3) The third group is formed of nine ethnic groups—Patidar, 
Sunni Bora, Luhana, Memon, Khoja, Rajput, Nagar-Brahman, Audich 

Guha B. S.: " Racial Elements in the Population" (Oxford Pamphlets on Indian 
afTairs, No. 22, Bombay 1944 )• 

Majumdar D. N. & Sen A. R.; " The Anthropomotn'Q Status of the Tribes and 
Castes of Maha Gujarat. ” J, G. R. S., VoJ XI. No. 3, p. 149. 
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Brahman and Osvval Jain, This group though nearer to the second group 
discussed above, is far removed from both the tribal groups. Patidar, 
Sunni Bora, Luhana, Nagar-Brahman and Audich Brahman, form a more 
intimately associated sub-cluster. The Khoja and Memon appear to be al¬ 
most homogeneous, but do not show much association with the rest of the 
groups in the main cluster. So they form anothei sub-cluster. The Raj¬ 
put and Oswal Jain behave like two ‘ discrete sets ' without much associa¬ 
tion inter alia, or with the others. Similarly the social group Miscellaneous 
II is very far removed from the Khoja and Memon, but show's a distinct 
alTinity with the first sub-cluster of five groups. So it is retained along 
with Rajputs, and Oswal Jains as groups that are definitely associated 
with, but that do not come within the cluster. 

A fourth cluster is formed of the four tribes, Mehr, Rabari, Wagher 
and Miami. This is a comparatively loose cluster based on resemblances 
ratlier than affinities. Within this, Mehr and Wagher are closely associated. 
Tlie other two exhibit greater a.ssociation with the Mehrs and Waghers than 
with each other. The entire cluster, however, shows greater association 
with the one formed of nine groups, i.e. the third cluster, rather than to 
the first two. Finally, the Bhadela, Bhatia and Parsi form another cluster 
of the type discussed just now. The Bhadela and Bhatia are closely as¬ 
sociated while Bhatia shows more association with the Parsi, Bhadela is far 
removed from the Parsi. Majumdar tit Sen point out that the Miana of the 
eailier cluster appear to resemble closely the Bhadela and Bhatia, while 
being far removed from the Parsi. They suggest that perhaps, the last 
two clusters have some common ethnic strains, with the Miana in an inter¬ 
mediary position. The relative position of the various groups and clusters 
are indicated in the accompanying Race relationship map (Fig. 2). 

From this it would appear that the tribal elements are clearly 
demarcated from the upper strata of the population of Gujarat. It would 
appear also that the Muslims of Gujarat as elsewhere are associated, more 
with the higher strata of the society. Majmudar & Sen point out that 
from a study of the definite and indefinite characters, the Khoja are akin 
to Luhana, Miana and Bhadela to Bhatia and Parsi and the Mehr and 
Rajput show affinities to Muslims. 

.:In general, their findings are not in conflict with those of Guha. 
Two dominant racial strains are distinguished. The one, a brachycephalic 
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leptorrliine element is represented by the Parsi, Nagar Brahman, Bhatia, 
Bhadela, Rahari and the Miana and another a dolicocephalic mesorrhine 
clement, represented by the Bhil, Bhangi, Koli, Dubla, Naikda and 
Macchi-Kharwa. The rest of the population come in as intermediary 
groups. Though the dominant strains are easily distinguishable, the inter¬ 
mediary groups follow so closely upon one another, that a more or,less 
homogeneous ethnic type is produced, Gujarat as a whole may be treated 
as a mesocephalous region. 

The serological evidence^i supports the anthropometric evidence to a 
considerable degree. There is a considerable heterogeneity among the 
various social groups tested. This is probably due to inter-mixture among 
the several groups of Gujarat. But the clustering of the several groups 
corresponds considerably to those noted earlier. The tribal elements— 
Meins, Waghers and the Rabari, etc. are clearly isolated from the higher 
castes and the Parsis. The Khoja and Luhana possess a similar incidence 
of blood groups. The Audich Brahman, Nagar Brahman, lihatia. Mcih, 
Miana and Patidar form a closer constellation in respect of the P-Values. 
The Parsi is found to have a similar serological status to the higher castes 
in respect of the P-values. Enough results have been obtained in this 
survey in respect of the inter-group and intra-group relationships, by the 
correlation of the findings of the two surveys. 

A health survey of Gujarat was also undertaken based on the surface 
area and the basal metabolic rates. On the basis of the classification of 
several social groups at various ages, with respect to the B.M.R ( basal 
metabolic rate), it was found that the Parsi, Bhatia, Bhadela, Luhana 
come at the top. The Audich Brahman, Nagar Brahman, Oswal Jain, 
Rajput and Kunbi Patidar occupy an intermediary stage. The tribes 
Koli, Artisans, Miscellaneous, Macchi Kharwa and the Bhangi are at the 
other end of the scale even here. 

What has been indicated is mainly that there is a certain amount of 
heterogeneity in the population of Gujarat. But as the several types of 
evidence have amply indicated, the intermediary groups (which by far 
comprise of the larger section of the population ) follow so close upon each 

** D. N. Majuindar & K. Kishan : Serological Status of Castes and Tribes of Cultural 
Gujarat, J. G. R. S , Vol, X, No. i, p. 12-13. 

*• Majumdar & S. Bahadur: A Comparative Study of Htight and Weight of Castes 
and Tribes in Gujarat, J G.R.S., Vol. XI, No. p. X67, 
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Other that a more or less homogeneous type emerges in the population. 
Already comprehensive surveys similar to those discussed above, have been 
carried out in some parts of India. Yet others are being carried out. 
When there is adequate data available, it would be interesting to study 
the inter-regional race relations. 



A BRIEF ACCOUNT OF GUJARATI 
LANGUAGE AND LITERATURE 

By 

Dr. B. J. Sandesara 

Professor and Head of the Department of Gujarati, M, S. University of Baroda 

'^IIE province of Gujarat consists of two parts—the mainland of Guja¬ 
rat and the peninsular Gujarat comprising Saurastra and Cutch. But 
while making a survey of the history of GujaratT literature, we have also 
to think of the literary activity in the regions lying north of Mount Abu, 
because until the establishment of a Gujarati Sultanate at Ahmedabad in 
the 15th Century or jierhaps upto the i6th Century, Gujarat and Rajas¬ 
than had a common language and that is why the older form of the 
language of these regions which is generally known as old GujaratT has 
been also called Old Western Rajasthani by scholars like Tessitori. The 
name Maru-Gurjar (language of Marvad and Gujarat ) has been suggested 
for the same by Shri U. J. Joshi, so as to include the common older form 
of the language of both these regions. 

The earliest references that we can discover about the language of 
the people of Gujarat and Lata (Southern Gujaiat) are in the following 
couplets from the Kuvalayamalu (788 A.D.) of Udyotanasuri. The work 
written in Pi cakril refers briefly to the speech of the inhabitants of different 
parts of India. Tlie couplets giving the speech of the people of Gujarat 
and Lata areas are as follows :— 

" Then he saw the Gurjjaras—the people of Gujarat, stout-bodied 
on account of the food containing profuse butter, religious-minded, 
proficient in war and peace and uttering expressions like naure bhallau. ” 

31^5 551 % 11 

“ Then he saw the Latas—the people of Lata, with a parting on their 
head, having beautiful limbs, and uttering (expressions) like amhn kau 
tumh. " 
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It is very difficult from this scanty evidence to say anything definite¬ 
ly about the form of language in Gujarat and La^a in the 8th century 
A.D., but undoubtedly it is a type of Apabhramsa prevalent there. 

This is further corroborated by Bhoja (circa looo A. I.).), who in 
his Sarasvatikanthabharana, a well-known work on rhetoric, refers to the 
Gurjaras as being satisfied with their own Apabhrarhsa, and with no other— 

Markandcya ( 1450 A. 1 ). ), a Prakrit grammarian, while specifying 
twenty-seven varieties of Apabhramsa mentions a type called Gamjart. 
All this leads us to the conclusion that Old Gujarati ( or Old Western 
Rajasthani) sprang from a variety of Apabhramsa whicli was prevalent in 
these parts of the country. 

As is well-known to the students of Indian philology, Apabhramsa 
was tliat stage of Indo-Aryan from which the regional languages of North¬ 
ern and Western India have evolved. This is no place to give a historical 
account of Apabhramsa. Suffice it to say that at first Apabhrams'a was a 
spoken dialect, repiescnting a stage of Indo-Aryan, immediately following 
the Prakrit. Later on we find it employed in literature, and a vast literature 
in Apabhramsa is preserved to this day. This literary Apabhrariis'a became 
the literary Lingua Franca of Northern and W'estern India, and we find 
the poets of different provinces of India from Gujarat and Mahaiastra to 
Assam and Nepal employing in their compositions this Apabhrariisa with 
slight local variations. 

But there was a vast floating literature in Apabhrariisa in Gujarat 
and Rajasthan of the Chaulukya period. It was a part of folk-literature, 
and the bulk of it has not come down to us. Fortunately, numerous 
couplets of this floating literature have been preserved by the great Jaina 
savant Hemachandra (1087-1174 A.D.) in his Prakrit grammar, as illustra¬ 
tions of grammatical rules dealing with Apabhramsa. The value of these 
quotations is enhanced by the fact that the work of which they are a part 
was composed by Hemachandra at the instance of the king Sidhharaja 
Jayasiriiha, and it can be safely asserted that the quotations represent the 
folk-literature of Gujarat in the iith and 12th centuries. In fact, the 
verses quoted by Hemachandra are specimens of the oldest literature in 
this part of Western India. 
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Most of the verses quoted by Hemachandra represent the heroic 
( Vira ) and erotic ( ^f'ntgdra ) sentiments, which seem to be the most promi¬ 
nent sentiments of the folk-literature of that time, and appear to reflect 
to a certain extent features of contemporary life. We find a number of 
Subhusila verses and some verses pertaining to Jaina and Brahmanical 
mythology. The elegant phraseology, picturesque imagery and powerful 
similes of the verses indicate a well-developed literature. Many writers of 
Sanskrit Prabandhas ( works containing historical anecdotes ) who flourished 
after Hemachandra have quoted such Apabhraih^a verses. Of these the 
Prabundhucintdmani (1305 A.D.) of Meruturiiga, deserves special mention. 
It quotes a number of Apabhram'^a Duhasput in the mouth of Sonaladevi, 
the queen of Khangara, the chief of Junagadh, when he was slain by the 
forces of Sidhharaja Jayasiiiiha. It is note-worthy that almost all these 
Dallas are still widely current in the folk-literature of Gujarat and 
Saurastra, their dialect having grown into the modern form, a fact which 
attests to their continued popularity through the ages. The literary con¬ 
tinuity of several other old Dilhas down to the present days in Saurastra 
and Rajasthan has been shown by the late Shri Jhaverchand Meghani, 
famous folk-lorist of Gujarat, and also by other scholars. 

The history of Old Gujarati literature may be broadly divided into 
three periods:— 

I. From Hemachandra to the Mugdhavabodha Auktika ( 1394 A.D.), 
which is a great milestone in the history of the language; that is, roughly 
from the 12th to 14th century. 

II. From the beginning of the 13th century to the middle of the 
17th Century, when the great poet Premananda must have been in his 
teens. 

III. From the latter half of the 17th century to 1852, ie., from 
Premananda to Dayarama, the last powerful representative of the older 
poetic tradition. 

We find the following literary forms in the first period—(1) Rasu, 
Rasa or Raso—an Akhyana type giving a versified narrative of religious 
stories, (2) Katha or Tale, (3) Allegory, (4) Phagu or spring-poem, 

{ 5) BaramasT or season poems describing the twelve months, (6) Matrka 
and Kakka or didactic poems, beginning different verses with the 
different letters of the alphabet, (7) hymns and lyrics, (8) prose-works, 

{ 9) Auktikas or Gujarati works dealing with Sanskrit grammar. AH thes^ 
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forms and several others continued to be cultivated upto the 19th century 
and a large number of works composed during the earlier periods supply 
very important linguistic and cultural data. It is hardly possible to 
mention even the important authors or their works in the course of this 
short article. 

Coming to the next period, the works of Narasinha Mehta (circa 
1414-1470 A.D,), one of the great poets of Gujarati literature, must be 
dealt with separately. Narsinha was a Nagar Brahmin from Junagadh in 
SauraStra. It is said that he turned to Bhakti on account of ill-treatment 
from his brother’s wife. Narasinha represents powerfully the foiccsof 
Bhakli that were current in different parts of Northern India from the 
I2th to the i6th century, and gives them the stamp of his individuality 
and expresses them poetically through his genius. lie was a social reformer 
in a sense; he did not care for the dead conventions of society ; and mixed 
freely with the untouchables, whom he loved for their religious devotion, 
riie word Harijan adopted by Mahatma Gandhi was taken from one of 
the famous poems by Narasinha. His poem, Vaisnava Jana to tene re 
kahiye, made famous by Gandhiji, summarizes succinctly his philosophy of 
life. The main bulk of Narasinha's works is his Padas or lyrics on Jmna 
(knowledge),/i/irt/c/f (devotion) and spiigara (erotics). They are more 
than one thousand in number. His spiigdra, though often loud and vulgar, 
ultimately merges into Bhakti. Undoubtedly he is a master of diction in 
the Padas. 

No review of Gujarati literature can be considered complete without 
a review of the works of Mira or Mirabai (1499-1547 A. D.), a great 
Bhakta and poetess of unrivalled merit whose verses have become current 
in Gujanit and Rajasthan, and whose name has been a household word. 
Mirabfii is claimed both by Gujarat and Rajasthan, but the conflicting claims 
can be reconciled if we remember the historical fact that until the i6th 
century a common language prevailed in Gujarat and Rajasthan. Mira 
was a grand-daughter of Rao Dudaji, a devout Bhakta of Krishna and 
the chief of Medta, a small state in Rajasthan, and was married to Bhoja- 
raja, son of the famous Rana Sanga or Samgramasinha of Chitod. Mira 
became a w’idow soon after her marriage. Not being on good terms with 
her husband's relatives who did not approve of her Bhakti for Krishna, 
she left Mevad once for all, and came and lived at Dvarka. Mira did 
not leave any long work. But her lyrical genius delighted in composing 
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short Piidas, There is only one prevailing idea in her exquisite poetry, 
viz. her love for Krishna. Mirfi has expressed her longing for the Lord in 
a few beautiful words, and in her poetry Gujarat has some of its most 
inspiring and sweetest lyrics. 

Among the most notable contemporaries of Narasinha arc Bhalana 
(first half of the iGth century), described by some scholars as the “ father 
of the Akhyana-forrn, ” because he is the first (jujaratl poet who gave full- 
fledged Akliyatias; and Padmaiiabha, author of a powerful historical saga, 
viz. Kanhadade Prahandha. The gap between two chief Akhyaiia-writers, 
viz. Bluilana and Premananda is filled up, among others by two prolific 
writers—Nakar and Visnudas. 

But before wc come to Premananda let us refer to Akho, a vedantic 
poet of high merit, who flourished in the 17th century. The titles of his 
works like AkhcgltCi (1O59 A.D.), Anuhhavabindu, etc. show that they are 
treatises of Vedanta philosophy. Akho's style in such works is abstruse, 
but different is the case with his philosophical Padas, which have an 
advantage of traditional diction for such compositions developed since the 
times of Narasinha Mehta and which were nourished by the teachings of 
the mystic saints adopted in the floating folk-literature of Gujarat, and also 
with his Cltluipf^ds, which are really speaking, CJwpdis rounded off with six 
instead of four lines. Akho is, undoubtedly, the best philosopher-poet in 
Giijaifili. 

ITemaiianda (circa 1634-1700 A.D.), the greatest Akhyana-writ<r 
and reciter, conics immediately after Akho. He belonged to Baroda, the 
.seat of literary activities of Nakar. He has written a number of Akhyanas 
out of which Nal(lkhy(l)ia, Sudamdearitra, Mdmerun (a poem dealing with 
an episode in Narasinha Mehta's life) and Dasamaskandha are most note¬ 
worthy. The works of Premananda are immensely popular throughout 
Gujarat. As a critic has memorably put it, Premananda is the most Guja¬ 
rati of all Gujarati poets, and therein lies one of the chief reasons of his 
popularity. He has a very keen grasp and deep observation of the man¬ 
ners and mode of life in different castes and classes of Gujarati society, 
and has delineated them in his poems in a very interesting manner. Some¬ 
times the Gujarati version of the great figures of Puranic mythology was 
detrimental to the dignity of the original, but on the whole it was an asset 
to Premananda, because it was mainly instrumental in bringing his works 
within the ambit of the experience of the people of Gujarat. There is no 
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exaggeration in sajnng that a student can recreate a correct picture of many 
aspects of GujaiTitT society of the 17th century from the voluminous writ¬ 
ings of Prcmfinanda. As a narrator and as a master of descriptions Prema- 
nanda is unrivalled in Gujarat! literature. He has got a suitable diction 
and a superb command of language to achieve that purpose. All the poems 
of Piemfinanda arc composed in Dcii metres popular among the people 
since the time of the Apabhrariisa Katha-Kavyas, and that has always 
remained an additional factor which gave his works an easy appeal for the 
masses and helped the reciter to face huge audiences. Preniananda reached 
the climax of the Akhyfina-form, which none before or after him has 
attained. 

After Prcmananda we come to Samala J 3 hatt ( 1718-1765 A.l). ), a 
prolific writer of popular fiction in verse. He was an inhabitant of a 
suburb of Ahmedabad, and later on lived under the patronage of Kakhidas, 
a landlord in the Kaira district. The principal works of Samala are his 
story-books, mostly of the story-cycles of Vikrama and Plioja and other 
popular heroes. Here we may retrospectively refer to the vast literature 

of folk-tales and popular fiction composed mostly by Jaina writers of 
. . . - „ _ 

Gujarat in Sanskrit, Prakrit and Old Gujarati. Samala expressly acknowl¬ 
edges his indebtedness to these old works. 

Samala is a brilliant narrator and story-teller. It is due to these 
characteristics of Samala that almost all tlic earlier writers of popular 
fiction were forgotten with the spread of his works. His place in the lield 
of poimlar fiction is the same as that of Premananda in the realm of 
Akliyaiia. 

Dayarama (1733-1852 A.D. ) is the last powerful representative of 
the old Gujarat! poetic tradition. He was born at Chandod near Haroda 
and spent most of his life at Dablioi, a few miles from Chandod. He was 
a widely travelled man, and well-versed in music. He was not a Paiidit 
in the traditional sense, but was proficient in Sanskrit, and has composed 
Padas not only in Gujarat!, but also in Vraja, Marathi, Punjabi, Sanskrit 
and Urdu. He has written a number of works elucidating the philosophy 
of the Sudhhadvaita school of Vallabhacharya of which he was a staunch 
adherent, but his great fame as a poet is based on a very small portion of 
his works, that is, his lyrics describing the love of Krishna and Gopls, and 
popularly known as Garabis, because they provided popular songs for the 
Garha dance peculiar to Gujarat. A few hundred of these Padas and 
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Garahis are preserved to this day, and they have made the poet immortal 
in Gujarat. 


The age of Dayarama witnessed great liistorical clianges. I he 
Moghul power came to an end in Gujarat and also tliat of the Peshvas. 
The Gaekwads were firmly established in some parts of Gujarat, while the 
ibitish had settled in some other districts. Tlie poet Narmadashankar, 
popularly known as Narnuid, the first herald of a new age in life as well 
as in literature of (injarat, was born in 1833. Dayarama died in 1852, but 
eight j'c.ars before his death, iti 1844, Durgaram Manchharam Mehtaji, the 
first social reformer of Gujarat, founded his Manavadharm Sabha at Surat. 
Gujarat Vernacular Society ( now Gujarat Vidya Sabha) which has done 
impoi tant work in literature and education for more than one hundicd 
yeais was founded at Ahmedabad by A. K. Forbes, the first Fnglish 
historian of Gujarat, and Kavi Dalpatram, in 1848, and Narmadashankar 
read his fust prose writing in the form of a paper on the benefits of 


forming societies before a session of the Budhhivardhak Sabha at Bombay 
in 1851. The University of Bombay was established within a few years 
of this event, in 1857. ^ already dawned out of contact 

with the west, and Sanskrit literature and our ancient cultural heritage 
began to be studied from a fresh angle. New forms of literature like essay, 
drama, novel, short story, biography etc. began to be cultivated with ever- 
incieasing vigour and lyiical poetry influenced by the works of the best of 
English poets was written. The creative artist in Gujarat has alwa^’s 
remained sensitive to fresh currents in life and literature and all these 
forms have attained a manifold development to this day. Ihe limited 
scope of this short paper does not permit a critical estimate of even the 
principal authors who have successfully attempted dilferent forms of 
literatuic in the modern age. Only a short list of some authors and their 
principal works—which I fear may not be exhaustive—can be given here. 


Poetry —Narmad, influenced by English literature and ideas of social 
reform, attempted almost all forms of modern literature, except the novel. 
But his diction in poetry was crude. We get some of the best lyrical 
poetry for the first time from the pen of Narsinhrao, who was also a 
versatile scholar. Manishanker Bhatt ( Kant) and Kalapi were his noted 
contemporaries. The poet Nanalal, writer of numerous idealistic dramas 
and enchanting lyrics, is the most remarkable poet of modern Gujarati 
literature. B. K. Thakore, scholar-critic and poet, belongs to the same 
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generation. He is more remembered as the father of thought-laden modern 
Gujarati poetry. Siiudaram and Umashankar Joshi are the most out¬ 
standing other exponents of Thakore’s school of poetry, though they are 
deeply influenced by the Gandhian thought and freedom-movement, un¬ 
like Thakore. Shesh ( R. V. Pathak ) and Musikar ( R. C. Parikh ) have 
written poetry of high literary merit. Mansiikhlal Jhaveri, Sneharashmi, 
Chandiavadan Mehta and Bctfii, Kaisandas Manck atul Indulal Gandhi, 
Rajendra .Shah and Niranjan Bhagat are among other well-known Gujarati 
poets. 

7>fl?;2^i~Narmad had written several plays of some literary merit. 
But Ranchhodbhai Udairam is the first Gujarati dramatist whose wm ks 
were a great success on the stage. Next comes Kanlu Natak by Manilal 
Nabhubhai and RCuuo Parvat by Ramanbhai Nilkantha—both the plays be¬ 
ing of lasting literary merit. 1 hen we come to prose-dramas ( mytholog¬ 
ical and social) by K. M. Munshi and one-act plays of Batubhai. Uma¬ 
shankar Joshi has written one-act plays with great success. Chaiidravadan 
Mehta, himself a talented actor and director, has written many literary 
plays with an eye to stageability. Srnt. llansa Mehta, who in addition to 
translating two plays of Shakespeare and writing some original ones has 
started publishing a versified translation of the Ramayana ; Yashvant 
Pandya, Jayanti Dalai, Shridhararri, Chunilal Madia, Gulabdas Broker, 
Pushkar Chatidarvakar are other notable play-wrights. 

Novel —Many novels were translated in the 19th century from 
English and other languages, but the tii'st original novel in (iujarafi is 
Karan Ghelu by Nandshankar, published in 1868. His theme has beerr 
taken from mediaeval history of Gujarat. Within a decade after that, comes 
Govardhanrarn’s Sarasvalicliandra, a super-novel of “ epic-grandeur which 
posterity will not willingly let dieThe historical and social novels of 
K. M. Munshi are remarkable for their brilliant story-telling and wonder¬ 
ful [dramatic interest. Ramanlal Desai, whose recent demise has been 
mourned by the whole of Gujarat, aptly described by a noted critic as 
Yngamurti Vdrlakar, has written a large number of novels in addition to 
plays, short stories and several studies in literature and history. Divya- 
chakshu, delineating the Satyagraha-movement being one of them. 
Meghani, Dhumaketu, Chunilal Shah, Pannalal Patel, Gunvantrai Acharya 
and Darshak are other popular novelists. Madia, Petlikar, Chandaravakar, 
Pitamber Patel etc. are among other younger novelists. 
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Short Story ;—Malayanil ( Kanchanlal Mehta) and then Matubhai 
Kantawala and K. M. Munshi wrote successful short stories. But Dhuriia- 
ketu and Dviref ( R. V. Pathak) have written some of the best short 
stories in Gujarati. Ramanlal Desai, Meghani, Sopan, Umashankar, 
.Sundarain, Pannalal Patel, Gulabdas, Madia, Petlikar etc. have published 
their short stories in separate collections. 

A number of interesting biographies and auto-biographies have been 
written in Gujarati within the last one hundred years, the most remark¬ 
able among them being the Atmakaihu of Mahatma Gandhi. The Essay 
so zealously employed by Narmad for social reform and then by Manilal 
for defence and exposition of Aryan culture, has also been practised by 
many subsequent writers, most notable among them being Anandshankar 
Dhniva, Mahatma Gandhi, Kaka Kalelkar and Masliruwala. Light essays 
have been written by Svairavihari (R. V. Pathak), Jyotindra Dave, 
Durkal, V. K. Vaidya, Munikuinar Bhatt, G. L. Mehta, Navalram Trivedi 
and others. 

Historical and literary re.search began in Gujarat since A. K. Forbes 
and Kavi Dalpatram made, for the first time, search for the materials for 
the history of (jiijarat. The work has been continued by scholars during 
all these years. Linguistic research began with Vrajlal Shastri’s books 
and Narrnad's article jirefaced to his Narmakosa, which was the first 
notable work of lexicography in (iujarati. These works might appear 
out of date to clay, looking (o the modern development in philology, but 
they are indicative of an awakening to the importance of these subjects at 
a sufficiently early period. N. B. Divetia, a profound scholar of Gujarati 
language, made a memorable contribution to the subject through his 
Wilson philological lectures delivered under the auspices of the Bombay 
University and through his numerous articles. And his work is being 
continued to day by a band of qualified workers in the field. Numerous 
dictionaries of Gujarati language have been compiled after Narmad—they 
would be an interesting study by itself—and Sdrth Jodani Kosh published by 
Gujarat Vidya Pith, with the blessings of Mahatma Gandhi, in 1929, is 
mainly instrumental for the standardisation of Gujarati spelling among the 
educated people. 

A large number of good books pertaining to different branches of 
general knowledge have been published by different societies and individ¬ 
uals. But the work done at Baroda and Ahmedabad deserves special 
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mention looking to its quantity and quality. The old Baroda State pub¬ 
lished not less than 1500 books on different branches of knowledge not 
only in Gujarati, but also in Hindi, Marathi, Sanskrit and English (a list 
of such works is being printed now) and the tradition is being continued 
with increased vigour by the young University of Baroda. Publication of 
many more books was subsidized under the patronage of H. IT. the 
Gaekwad of Baroda. The Gujarat Vernacular Society (now Gujarat Vidya 
Sabha ) of Ahrnedabad has published more than 500 books on various learn¬ 
ed and scientific subjects, and its activities are still going on. The books 
published by the Forbes Gujarati Sablia, Bharatiya Vidya Bhavan and 
Gujarat Research Society of Bombay also deserve mention. 

Since the middle of the 19th century many books on different aspects 
of science and technology have been published in Gujarat i. Some of them 
were meant for general readers, while several others for the serious stu¬ 
dents, like the works of Shree Sayaji Jnan Mahjusha published by the 
Baroda State. All of them may not be equally useful to day, as they deal 
with the ever-developing scientific subjects, but they bear an eloquent 
testimony to an early realisation of the importance of scientific subjects, 
and they are likely to prove of considerable use, when the minds of our 
scientists and literary men are engaged on the cpiestion of scientific 
terminology in Indian languages. 

So lastly we come to the question of scientific terminology. There 
have been several attempts in (iujarfit at the compilation of vocabularies 
of scientific terms. The late Prof. T. K. Gajjar under the auspices of the 
old Baroda State prepared such a vocabulary on a vast scale, but it 
remained unpublished, and the manuscript-volumes of the same can be 
e.\amined in the library of the Oriental Institute at Baroda. Shri P. G. 
Shah, M. P. Desai, Y. G. Nayak and several other scholars have prepared 
such vocabularies, and they are published. All these works will be useful 
from different view-points, especially when we feel the urgency of evolving 
an all-India terminology, as far as scientific and technical subjects are 
concerned. 



ARTS AND CRAFTS IN GUJARAT AND 

SAURASHTRA 

By 

Dr. M. R. Majmudar, 

(icne^al I'ditov, ‘ Chtonology oj Giqarai ' Section, Oyiental Institute, 

, S. University of Ihiroda 

TN spite of the synthetic and cultural unity of India, every one of her 

piovinces has, from the remotest times, developed and possessed art- 
traditions of its own. It is the synthesis of these separate and diverse 
art-traditions subsisting in different parts of India, and posse.ssing distinct 
individualities that constitutes the mosaic of " Indian Ait 

Western India has been from the earliest times a busy field of 
actions, re-actions and inter-actions of many an ethnic and linguistic force 
in the continent. Wave after wave of nations and races had swept over 
its face with their peculiar social and political institutions, languages, 
creeds and culture as varied and variegated as themselves. Thus Gujarat 
has been a field of conquering and settling races. 

Through centuries Gujarat has been visited by colonisers from all 
directions, from the regions North of Vindhyas, from Saurashtra and Kutcli 
on the West, in a lesser degree through the valleys of the Tapti, the 
Narmada and the Sabarmati from beyond the eastern limits of Gujarat. 
And the long open .sea-coast has not the less attracted colonisers from 
beyond the seas. 

Each of these hordes brought with it, its own language, arts and 
crafts, poetry, thought-forms, social practices, historical traditions, relig¬ 
ious life and philosophy. Repeated immigrations from the North, from 
that of the Sakas onwards also resulted in a fusion of heterogeneous 
traditions in Gujarat, which has made it an interesting province in more 
than one sense. 

The elements of various cultures were assimilated or adopted by the 
original occupants of Gujarat through commerce by land and by sea. 
Egypt, Arabia, Africa, Persia, China and other countries beyond the seas 
have played their rule in this process through centuries of culture-contacts. 
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So also, parts of India to the North, East and South of Gujarat have 
played their respective roles in this medley of culture-assimilation. 

ARCHITECTURE 

Perhaps no branch of human culture reflects with greater exactitude 
the progress or decadence of man than Architecture. In the progress of 
Architecture from the most primitive types of human habitation to 
magnificent temples and palaces, we can discover the ceaseless effort of 
man to express his social and religious environment and his attitude to¬ 
wards life. In the development of Architecture we can also detect the 
aesthetic taste which actuated man to combine beauty with utility. The 
progress of Indian Architecture from the primitive to the sophisticated 
was no exception to this historical process. 

Scattered throughout the length of Western India is found a great 
and varied collection of ancient monuments. Jhiddhist, Jaina, lliiidn, 
Mahomedan with the later Portuguese, Dutch, Armenian and English 
remains which makes up a goodly assortment. Stilpas, caves and slructuial 
temples, moscpies, tombs, palaces, forts, churches, convents and graveyards 
are all represented. Just as varied as these relics of the mason’s craft, 
are the peoples, languages and religious beliefs which gave rise to them. 

The architectural remains of western India are, for facilities of study, 
divided into four sections : (i) The Ancient Period upto 500 A.D. ; (ii) 
The Early Mediaeval Period from ciica 500 A D. to 1000 A.D.; (iii) The 
Mediaeval Period from 1000 A.D. to 1300 A.D. and (iv) the late Mediaeval 
Period including the Muslim monuments from 1300 to 1700 A.D. 

(i) Ancient Period : upto 500 A.D. 

The cave-temples in the several lonely lulls in the peninsula of Sau- 
rashtra stand as the earliest architectural remains. The Cparkot caves on 
Girnar are howevei, found in or near ancient passes and communications 
leading up from the plains or the seaboard. The caves at 7 'alaja, Siina, 
Gop and Dhauk arc found farther inland, cut in the sides of isolated hills 
and ranges. These rock-temples and the monasteries and nunneries were 
purposely removed from the busy centres of population. 

The Stupas that have, up to the present, been found or uncovered 
in Western India are of brick. The great Boria Stupa, discovered and 
excavated in the jungles near Junagadh and Mount Girnar had a solid 
burnt-brick core. The one near the village of Sopara, 33 miles north of 
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Bombay, supposed to be the Ophir of King Solomon's time, was first 
excavated by Dr. Bhagvanlal Indraji, and was again excavated and laid 
bare someliine in 19^0. The relics discovered from the Boria Stiipa are 
exhibited in the Jilnagadh Museum. 

Tlie Intwa sealing of the Bhiksu-sangha of early third century which 
has a Chaitya .symbol is reported to be one of the eailiest of this'type in 
ancient India, from the Biahmi legend which reads ‘ MahCn{ija-Riidrcsena- 
Vihurc Bhiksu Sanghasyu 

(ii) The Early Mediaeval Period: From 500 A.D. to 1000 A.D. 

For very early structural temples we must turn to Saurashtra. Along 
the Southern shore of the peninsula and along the coast-line arc found a 
few old shrines like those of Kadvar, Bile^vara, Sutrlipada, Visfivada and 
ThaJi. The best and the oldest example is that at Gop, in the Baida Hills. 
The little arched niches upon the tower, with little heads in them, are but 
miniature imitations of the great arched facades of the cave-Chaityas of the 
Buddhists. 7 'he rest of the pre-Chaulukyan temples have an essential 
oneness with some points of difference, which ultimately led to the full- 
fledged Chaulukyan temple-style. 

(iii) The Mediaeval Period : From 1000 A.D. to 1300 A.D. 

One of the richest and most prolific development of the Indo-Aryan 
or the Northern style of Architecture prevailed in Western India during 
the interim of over two and a half centuries between Mahmud Ghazni’s 
sack of Somanath in A.D. 1025-26 and the conquest of this part of the 
country by Allauddin Khilji of Delhi in A.D. 1298. Mahmud's raid threw 
the whole of this territory into disorder; but soon after his retreat to Gazni, 
the inhabitants appear to have soon recovered from the effects of the blow, 
and they started to repair the temples that he had desecrated and despoiled. 
Then ensued a period of comparative peace and prosperity in the Western 
region under the stable Solanki and Vaghela rule,, one indication of which 
was the number and character of the religious and secular buildings pro¬ 
duced at this time. 

Unfortunately, many of the finest monuments of this period are in 
ruins. However, from the ruins that are still present, it is clear that the 
Gujarati Craftsmen had inherited an artistic capacity, rich and deep, in as 
much as their productions are ripe examples of this innate architectural 
genius. Many of these monuments were directly inspired by the rulers; 
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yet some of the finer efforts were due to the patronage of their ministers 
and governors, who were politicians, bankers and merchant-princes as well. 
These monuments were also the spontaneous expression of the entire 
community, as is known from inscriptional records, that each member of 
the community had a material share in the production, by way of offering 
of the ' k'irst Fiuit ’ to the deity, in which each person subscribed accord¬ 
ing to his capacity. Every member of the populace was being identified 
with these artistic productions; as after sub.stantial grants of money or 
revenue from lantl were provided for by the ruler or his ministers, the 
village headmen ordered the assembly to come to the market-place for an 
agreement to set apart for the God, certain taxes, payment to be made in 
the form of commodities, these imposts being recognized by the ministers 
of the king. Such a measure could not fail to implant in one and all 
th e seeds of aesthetic feeling, a condition wdiich is reflected in all the 
handiw'ork of the people, from the wooden house-fronts of the bazars to 
woiks of mere utility. 

With the accession of Mularaja to the throne of Anhilvada-patan in 
943 A. I)., began the building of those temples, the ruins of which arc now 
seattcrc'd about the country. This temple-building activity reached its 
greatest height during the icigns of Siddharaja and Kumfiraprda, during the 
nth and I2th centuries. The remains of Kudianiahrda37a at Siddhapur, 
upon the Sarasvati river and of the Sun-temple at Modhera in Gujaiat 
and those of the Navalakhfi temple of Ghumli in Saurfishtra give an idea 
of the richness of architectural and sculptural .skill of the Silpis. 

The Kirti-slambhas mostly composed of two columns, which were 
favourite additions to temples in Gujarat vary in fineness and execution. 

z' _ 

'I'he one, at a temple on the banks of the river Meshvo at Samalaji is the 
oldest, and certainly pre-Chaulukyan. Others are found even to day at 
the Sun-temple of Modhera, at the ornamental taidv-kunda at Kapadvanj, 
at Vaclnagar, at the ruins of Chandravati, and at the Jaina temple at 
O.sia. 1 hey seem to serve no definite purpose other than ornament; but 
they serve that purpose well. The Torana, as is seen in the Abu temples, 
was also a pet device, whose convulsions are like some beautiful creeper 
running wild between pillar and pillar in cusps and curves. 

The w'orkmanship of Kumarapala’s temple of Somanath, from what 
was left, showed that it was later than that of the best peiiod-i. e. the nth 
century, when the temples of Siirya at Modhera, Ambarnath near Kaly.in, 
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the Kiulra Alah-ilaya at Siddliapur and Vimalvasahi on Mount Abu were 
built. 

I'anks and wells have been more artistically treated in Gujarat than 
in other ])arts of the country. Gujarat, Rajputana and Saurashtra have 
b('cji plentifully supplied with wells, many of which especially the step- 
wells, are not much behind the temples in architectural pretensions. 'l*liere 
is a hue e.xample at Ahmedabad, known as Dada Harir's, and an even 
finer one at Adfdaj, and also the Madhavav at VVadhvan is noteworth3^ 

Much attention was paid to the architectural aj^pcarance of eitj'-walls 
and gates. 'I'he gates at Dabhoi, Jilnfigadh, Jinjuwada and (diiimli arc 
n'lnarkable. Of these gates by far the finest is the ICastern or Ifira gate 
at Dabhoi. 

The Jaina temples are mostly built on mountain-peaks. The Jaina 
Shrines on Mount Al)u, are better knou'n to tourists than those upon vSa- 
trunj.iya, being moie accessible. The J)ilwada group of tcm])les are con¬ 
structed, almost entirely, of white marble; quarried in the plains in the 
North. The amount of beautiful ornamental detail spread over these 
temples in the minutely carved decoration of ceilings, pillars, doorways, 
jianels and niches is simply marvellous. The temple of Ajitanfitha, on 
Taranga Hill built by Kiimarapala is one of the largest Jaina temples in 
Gujarat, the statue of .Ajitanatha being of a colossal size. 

(iv) The Late Mediaeval Period : 1300 A. D. to 1700 A. I). 

Wdien Allauddin Khilji invaded Gujarat he found beautiful aichitec- 
ture llouii.shing. The style was marked by breadth and spaciousness com¬ 
bined with elegance. The foundation of the local Muslim style of Gujaiat 
was laid in the 14th century, but it could not fully develop till the Ahmad- 
shahi dynasty. Ihiliko the architecture of the Plindus, which w’as confin¬ 
ed almost entirely to temples, Mahomedan architecture in India is repre¬ 
sented by many different types of building—the religious as well as secular. 
Those of the religious nature consist of two kinds only, the Mosque and 
the fomb. The secular buildings include those intended for public and 
civic purposes, such as houses, pavilions, town-gates, wells, stepwells, 
gardens etc. besides the Imperial schemes of palace-forts and even cities. 

The architecture produced in Gujarat during the Muslim period is re¬ 
solved in three divisions : {i) The Delhi or Imperial; (ii) the Provincial, 
and (iii) the Mughal. The first refers to architecture evolved during the 
dynasties of Khilji and Tughlaq at Delhi; the second is the form of 
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arcliitecture which the Gujarat Sultans developed in accordance with their 
own individual ideals, Tlic third, Mughal, was the ripest form of Indo- 
Islamic architecture. 

The Muslim rulers were fortunate in having the unrivalled aesthetic 
resources of the conquered territory in Gujarat and found some of the 
most accomplished artisans in the whole of India. The lau'editary guilds 
of tcmple-huildcrs were constrained by th(' Islamic authoiities to change 
their orientation, and create structures of an entirely new order in the 
form of mosques and tombs. However, in such circumstances, of all the 
provincial styles which emerged under Islamic rule, that which ilonrished 
in Gujarat is the most indigenously Indian, VVe can but only passingly 
mention the cities where the Muslim architecture had found its way; 
yMuiiechlbruT Patau, Dholka, Cambay, 15roach, Chanipaner, Mangrol, Junfi- 
gadii; The monuments are in the form of masjids (mosques), Raujas, 
mausoleums, minarets and the like. 

It. is observed, “ As to the style, it was the singular lortune of the 
Maliomed.ins to find themselves among a people their equals in conception, 
their supeiiors in execution, and whose tastes had been lelined by centuries 
ot cultivation, while moulding them, they were moulded by them, and 
though insisting on the bold features of their own minaret and pointed 
arch, tliey were fain to borrow the pillared h.all, the delicate traceries, and 
the rich surface-ornaments of their despised and prostrate foe. This 
combination of styles explains why tlie Muslim architectme assumed in 
Gujaiat a distinct local form. " ( Hope A Fergusson, ‘ Architecture of 

Ahmedabad,’ p. .p 2 ) 

SCULPTURE-IN STONE. WOOD AND BRONZE 

Indian sculpture in its best period is never a mere embellishment, 
but an indivisible part of an architectural scheme; and 3 'ct a part which 
never loses its individuality as pure sculpture of the highest pertection. 
Apart from architecture it exists in the form of statues. 

The sculptural art in Western India, especially in Gujarat, Saurashtra 
and Milrwar during the Ksatrapa, Gupta and post-tAipta periods has only 
been scan til}' brought to light and accordingly lias not been properly 
studied so far. 

Gujarat is an art-province which has a dialect of its own, although 
it is related to that of the contemporary curient in the other two branches 
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of the Western Sculpture. It appears, mediaeval craftsmen from Gujarat 
in the West and Orissa in the East shared common art-traditions. A 
Tcference to the existence of the " School of Ancient West ” at Maru 
headed by Sringadliara, representing both the arts of Sculpture and 
Painting in the 7th century A.D. has been noted by the Tibetan historian 
Tarfinath who wrote in 1609 A.D. No links, could however be estabfished 
for want of representative specimens. 

The discovery of the flourishing Gupta and post-Gupta school of 
sculpture in the former Idar State, which includes the Meshvo valley from 
where the beautiful Sarnalaji sculptures of Matrikas and Visvarfipa Visnu 
arc found. The discovery of early .sculptures from Lata i.e. territory 
south of Baroda, say from the banks of the Visvamitri and the village of 
KapurT point out the artistic activity in this area during the post-Gupta 
period. The valley of Sabarmatl and Hfithmatl which disclosed the old 
ruins of Kotyarka temple has yielded the mothcr-and-child sculptures of 
exquisite beauty and grace of the same period. The discovery of stylisti¬ 
cally .similar images ot Kubera and Haladhara from Kavi, near Jaiiibiisara 
(Dist. Bro.ich), and the find of Seventh century old sculptures from Vala 
and Kadvar in Saurashtra are equally noteworthy. The discovery of a 
few pieces of architectural remains from Patan and the find of a Tiinulrti 
figure from Kathlal, a few miles from Kapadvanj, and not to mention the 
even earlier imago of Lakuli^a found near Karvan (now in the Archaeolog- 
i('al Museum, M. S. University) and the imposing image of Sage Udumbara 
in the Meshvo valley and of a YakSa at Bhinmal of the same period : the 
cumulative effect of these fijids of pre-Solanki sculptures within the last 
two decades, suggests the evolution of a local .sculptural art in Western 
India. Reference to the plastic art in evidence in these elegant sculptures 
and the Akota bronzes of the pre-Solanki period, was thus out of question 
in the earlier books on 'Indian Art’ by Havell, Coomarswamy, Vincent 
Smith, Codrington and others. 

SrUradhara Mandana who hailed from Pa^an and was patronised by 
King Kuiiibhakarna (ruled 1419-1469 AD.) of Medapata (Mewar) has 
several Sansktit treatises on Architecture and Sculpture to his credit, 
which enjoyed considerable popularity with artists and craftsmen, through¬ 
out the length and breadth of India. They are the Vdstu-mandana, Prdsdda- 
mandana, Rajavallabha-mandana and Rupa-man 4 ana. Mandana's mention 
of uncommon images of Visnu, seated on human Garuda with cither eight, 
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ten, twelve, fourteen, sixteen or twenty hands is peculiar to Western 
Indian Sculpture only; and his texts appear to be a living tradition handed 
down to posterity even upto the present day, as known from Mss. The 
worship of Vayu and VayavT, originally the Guardian deity of the North- 
West corner has been a living religion with a section of Vai^yasin Gujarat, 
and is unique in India, suggesting perhaps the sea borne trade carried on 
by these (iujaratis with countries to the north-west, of the Arabian Sea. 

As in architecture, the Muslim invasion introduced a foreign style of 
sculpture and painting which, however, was completely absoibed after 
some centuries. By the middle of the 15th century, the renaissance in 
Gujarat and Rajputana brought forth a new temple-sculpture and book- 
illustrations. 

The most famous school of wood-sculpture in India was that of 
Gujarat with its centre at Patau. Gujarat wood-sculpture is usually part 
of the decoration of temples, Ghara deherasaras ( miniature-temples con¬ 
nected with household worship ) and private buildings. Much of it is 
religious in significance and depicts the deities of the Jaina legends and 
stories relating to Jainism. The general tendency of this wood-sculpture 
is ornate, and originally it was lacquered in gay colours; but as a whole, 
it forms a very pleasing and interesting aspect of Indian sculptural art, 
while individual pieces often attain heights of great plastic beauty. But 
wood decays, and with the growing demand for stone-edifices, little of 
this wood sculpture is left in situ. In Gujarat, a walk through the streets 
of Surat, Broach, Baroda, Ahmedabad, Palanpur or Patan will convince 
anyone as to their quality and excellent workmanship. The reconstructed 
richly carved Mandapa of wood-sculpture in Baroda Museum is worth a 
visit. 

Parallel with the stone and wood-sculpture there flourished a Bronze 
(or more correctly brass) art. Beautiful specimens of Jaina and 
Bauddha metal-images have been discovered from the village Kotyarka- 
Mahudi in Vijapur Tfiluka (N. Gujarat) in 1938. The other interesting 
discovery of about one hundred images from the site of old Aukottaka, 
modern Akota village near the Baroda railway line, gives ns a glimpse of 
the type of bronzes that were known in the early mediaeval period in 
Gujarat. The Akota bronzes fully corroborate the reference of Taranath to 
the ‘ Western School of Indian Sculpture' with Sringadhare as the pioneer 
artist in the 7th century A.D. 
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WESTERN INDIAN PAINTING 

A distinctive Gnjarfiti school of miniature-paintings flourished 
from the nth to the lOth centuries in tlic region of old Gujarat which 
was integrally a part of Rajasthan. The hulk of paintings of this School 
were produced in what is now called Gujarat ; and apparently the word 
'Gujarat' was considered a mark of distinction, and used by* singers, 
painters and other artisans, at any rate during the regime of Akbar. 
Namesof Ifluma Gujarati, Kesho Gujarati and Madho Gujarati are given 
in Ain-i-Akbari. The term ‘ Rajasthan ’ has been associated with the 
paintings mostly of the 17th and the i8th centuries, oiiginally deiiveil 
from the ' School of Ancient West 

The variety of subjects depicted in the various Jaina and non-Jaina 
illustrated Mss. make it clear that the Western Indian School had 
a wider gcogr.iphical extension and considerable and justiliable v(>gue in 
the days of its glory. The evolution of Rajasthan as well as the Punjab 
Schools of Painting, including the Basholi i)ictures, as well as the purely 
Mughal School is vitally connected with the older traditions of Gujaiat 
painting. 

The Western school of painting flourished in Rajputana, Mfilwa, 
Central India and Gujarat and survived in the inaccessible retreats of the 
Thar desert, the Aravallis, Saiirashtr.i and J^astern Gujarat. Jhit under 
unfavoutable conditions consequent on the Muslim conquest of the Punjab, 
the art cjuickly petrified to a set of purely ornamented formulas loi the 
illustration of religious palm-leaf manuscripts, which alone had a chance 
to escape Muslim iconoclasm. 

Under the toleration of the Sultans of Ahinedabad, however, the 
ossified West-Indian palm-leaf style lirst assumed a rather fashionable 
elegance ; and then with the greater facility of drawdng provided by the 
introduction of paper, was transformed into a vivid folk-style of a very 
charming naivete. However, as their t3q)ology was already fixed, the 
Jaina illustrations relapsed, after a short-lived renaissance, into a dead 
mannerism, and came to a modest life only much later, under the influence 
of Mughal and Rajput art. The case was different with Hindu book- 
illustrations. The creative initiative of the artists had been kindled again 
under the popular mass-enthusiasm of Bhakti; and the popularity of the 
Bhagaviita Piirana, the Devi Muhatmya, the Gita Govinda and the Bala- 
gopdla Stuti called for illustrations of a free treatment of themes. Already 
in the Jaina KdlalmUrya KatM, the painters had ventured to depict the 
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Saka protectors and later converts of the Jainas in coiitemporar}^ Rfusliin 
costumes, Tliey went further and composed new scenes with a free treat¬ 
ment of traditional old Ij'pes. Even the Sanskrit love-tale of MudJiava- 
KaniakandaUl Kalha and the episode of Bilhana Puitalsihi called for a 
de luxe edition with miniature-paintings, illustrative of the text. The 
secular roll of ‘ Vasa)ila Vihlsa ’ miniatures is known all over the art-world. 

There arc divergent views regarding the resthetic appeal of Western 
Indian school of miniature-painting. The early palm-leat illustrations arc 
imbued with a sense of direct expression, which is a characteristic of the 
primitives. In the course of time, however, the early formulas are hardened 
into conv’'en(ions which are repeated with such mechanical piecision that 
the paintings lose much of their aisthetic significance ; and the Mss. appear 
to bo the jirinted copies of the original, turned out, perhajxs, to meet the 
popular demand which wanted to get religious merit l.)y subscribing to its 
moderate cost. Some of the i 6 th centuiy Mss. are distinguished by their 
beau til 111 border decorations, the motifs of which are drawn from contem¬ 
porary Isl.imic architectuTe and book-painting. 

The time-limit of this mediaeval Western painting is from iioo A, 1 >. 

( Sainvat 1157 ) when the Mss. of NisltJiacnrnl was painted at Broach in 
the leign of Jayasiniha Siddhaiaja, to about the end of the 16th centnr}', 
when under tine inJluence of the newly founded IMughal School, the signi- 
iicance of the style was lost. 

(iujarat, as we know, was a great centre of calico-printing ; and it 
exported printed calico to Africa and Asiatic countries fiom the nth to 
16th century. No textile mateiials have survived from this period in Guja¬ 
rat proper, and the only source for the knowledge of the patterns and 
colours employed by the textile-printers of Gujai.it aie these paintings. 
That the painters took the designs from the contempoinry art of textile¬ 
painting is supported by the actual appearance of such designs on the 
contemporary printed calico pieces from Gujarat discovered in the sands 
of Fustat, near Cairo in Egypt. 

The fame of the Gujarati craftsmen appear to h.avc been on a par 
with that of the painters who were invited to the Royal Studio at Delhi, 
for one of the finest structures in Akbar's Fatehpur-Sikri, Jodhbai's Palace 
was entrusted to " artisans from Gujarat, one of the groups of workmen 
brought from distant parts to speed up the production of this vast pro¬ 
ject. ” ( Percy Brown, ' Indian Architecture : Muslim,' pp. 98-99 ). 
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A rejnarkalile clianj^e in figure-drawing from the Ajanta stsdc is 
lUrirked ill llie angularity of drawing seen in the wall-painting at Ellora : 
Kailasa Maiuiir, (8th to loth century A. T).) in ‘ Vismi riding on Garuda 
'I'he angularity in the features and the farther eye protruding in space 
close!)' resemble the persons depicted in the early 12th century ilhistiated 
palm-Mss. from Gujarat. The remnants of wall-paintings in We.srtern and 
Central India at Lalitpnr, near Jhiinsi, are more related to the Western 
Indian miniature-paintings of 12th to 14th century, 'flieir chief interest 
lii's in the angularity of drawing, pointed nose and the jnotiusion of far¬ 
ther eye into sjiace, and the conventional treatment of trees, birds and 
animals. 

'file Western Indian School of painting seems to have exercised some 
indncnce on the w.dl paintings of the Buddhist temples at Pagan, Burma, 
assignable to the 13th century on stylistic grounds. 'I'lie beginning of 
linear conception of painting is thus traced to the Ellora paintings, which 
found its wide e.xpression in We-tern India. 

Piof. W. N. Blown wiites: “The Western Indian School is one of 
great importance in the History of Indian I’ainting. For one thing (i) it 
contains all the Western India painting, whether ol large or small dimen¬ 
sions, known to exist over a period of some centuries, conttiining the 
sequence of tire frescoes at Ajanta, Bagh, and 1*311 ora ; for another (ii) it is 
the jiarent on the Indian side, that in union with the Persian .School, on 
the other side, gave birth to the Rajput and Mughal styles, so prolihcall)^ 
cultivated and so well-known. ” 

MUSIC AND DANCE 

The important branch by which art has entered the daily life of 
Indian people is through the domain of folk-mu.sic and folk-dancing. 
Sarngadeva ( I2th rentmy A.U. ) has defined the indigenous dance, music 
and musical instruments, as that which catches the popular ear and touches 
the very heart of the people of various lands and climes. Such local 
{Desi) tunes are consequently named after their original place of birth, 
such as GaudT, Vetfidl, Gur-jarT, Malava, Kariiataki, Saindhavl, .Sorathi, 
Marn and after specifre cities like Bilaval (Veraval) Khambhayati (from 
Khambhat) and the like. 

The varied nature of the occupational folk-element native to Gujarat 
itself has helped to shape the artistic tendencies of the people. This 
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embraces many occupational trades and tlieir idealisations: of the hunter, 
the sheplicrd, the peasant, the seaman, and the merchant. The arts and 
crafts are so associated with the wonderfully variegated designs of these 
occupational activities, that each of these cultures native and foreign have 
beeii developed in history, and have been reacting on the intellectual 
life of tlie Gujarati people. 

A passing reference to the religious history of (hijaiat suggests that 

y' 

when the people of (lujarat followed either the Gaktiworship or animism, 
the ‘ Garba ’ was the popular folk-dance. Later on with the development 
of the ‘ Rasa ’ or the cowherd-dance (evolved from the ‘ halllsaka ’ and the 
‘ Idsya ' of the treatises on music), VaiiSnavism came to bo preached in Guja¬ 
rat ; and as a result, the ^iikta and animistic beliefs were artistically blend- 
e<l together evolving a novel form of secular dance. All the Sakta and 
animistic belief.s and practices which the converts to Vai.snavism cariied 
in the depths of their lieaits, could not be eradicated root and branch. 
The inner urge for dance and song among the people of (bijarat, thus 
bursts lorth year aftei year, during festival of Durgapfija whicli c-.vtends 
nine nights and days ( Navaratra ), and invariably continues upto the 
full-moon night of AG’in, which was the gloiious night of ^il Krisna’s 
‘ Rasa-krida’. 'I'lie^e ' Garba songs ’ and the dance connected with 
them are essenti<il cultural contributions to Gujarati literatuic, dance and 
art. 

The ‘ garbo ' originally a many-holed g/nt/a (eaithern pot) with a 
burning lam]) in.-^ide it, when placed on the head of a hidy is comjiarable 
to the starry dome of the heavens, handled by the Afaha-^akti. The 
word ‘ Garbo ’ came to be applied to the singing party itself, where men 
but oftener women move round and round in a circle, and sing to the 
accompaniment of a rhythmical clap of hands and feet. The dancers in 
motion, as well as the songs composed for this occasion are known by the 
common name ‘ Garbo '. In the ‘ garbo, ' there is colour and music, 
grace and sweetness. It is a beautiful art-form and a unique mode of 
culture and self-e.\pression of people and one of the truest contributions of 
Gujarat to the artistic heritage of India. 

The musical propensities of the Vtstiis who settled on the Western 
seashore of Saurashtra are a familiar feature in Sanskrit literature. 
KriSna belonged to this clan of Yiidavas. The Haii vii7hs(i describes their 
dancing sports, such as the dance with accompaniment of sticks—the 
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‘ Danda-rdsaka' and the one with the accompaniment of claping of hands— 
‘ Tdhi-Rdsaka'. In a painting in the Bagh caves, situated on an ancient 
road connecting Gujarat with Malwa, depicting a music party, is to be 
observed a typical scene from the life of mediaeval and modern Gujarat. 
Nowhere else in India are women to be seen going round in a dance keep¬ 
ing time with small sticks or dandaka or dandas held in either hand. 

That dance in circular motion, wherein one leads and the others 
follow, just as Sri-Krisna led the Gopis, such a dance is called Hulllsaka or 
Rdsdkii or shortly Rilsd. Two traditions have come down to us, as 
mentioned in old woiks on music through which Riisa-dance came to be 
curtent in Sauiashtra. The technique of Idsya (tender type of dance) 
was tran-)milted to Usa, the daughter of Bana, by ParvatT out of affection 
for her. She in turn expounded it before the lasses of cowherds of Uwarka, 
which came to be later on handed down to the ladies of Suiashlra in 
succession. U^-a was married to Krishna’s grandson Aniiuddha. The 
second source of this dance came from xArjuna, who was instructed in it 
by Gandhai va Citraratha at the bidding of Indra. Arjuna transmitted 
this knowledge, (very akin to the Manipur! dance of to-day) to Uttaia, 
who was married to Abhimanyu, the son of Subhadra, Sri Krishna’s 
sister. However, UttaiTi could not transmit her knowledge of this dance 
in the public, owing to her premature widowhood. 

Tliiee varieties of dances are mentioned by Saiadatanaya in his 
' Bhfiva Prakii'ana ’ ( I2th century A.D. ) the dandu-riiauka, the ICila- 

rdsuka and the luta-rdsaku, in the last of which the dancers cling to each 
other while dancing, as a creeper clings to a tree, resembling the Western 
ball-dance of to-day. Thus it is that ‘ Garbo’ is pre-eminently a Gujarati 
institution and women of Gujarat have preserved this domestic art from 
generation to generation. 

TEXTILES AND OTHER CRAFTS 

Though Gujarat is pre-eminently agricultural, it was also the seat of 
certain indigenous manufacturers whose fame had travelled even to lands 
beyond the seas. “ Gujarat’s geographical position has made it the gate¬ 
way of India to the Western world from the earliest known antiquity. 
The chief occupations of its people have been trade and manufacture in a 
degree unequalled by the other parts of India. ” ( Sir Jadunath Sarkar, 

‘Foreword’ to ' Mirat-i-Ahmadi,’ Persian Text, Vx)l, II, 1927). 
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The noteworthy textiles of Gujarat have a history that is lost in the 
dim ages of obscurity. It is worthwhile to refer to the outlines of the 
history of textile fabrics in Gujarat and its export to foreign lands in 
ancient days. It is mentioned in the ‘ Periplus of the Erythrean Sea' 
(ist century A.D.) that Broach was the piincipal port of India doing 
business with the Occident. In the list of presents brought to Yudhisthira 
on the occasion of his imperial sacrifices (the Rajasilya-yajua) we lincl, 
according to one text of the Mahfibharata, that Bharukacclia men arc 
mentioned as bringing slave-girls clad in cotton clothes. Probably Broach, 
was then famous for its cotton as it i.s now. Baryagaza, as Broach was 
known to the Greeks, exported the best broad sort and a coarse cotton, 
probably used for stuffing and padding, and also a third kind of coloured 
cloth dyed with a product of Indian Hibiscus produced in Gujarat. 

In the middle ages, the cotton industry of Gujarat only supplied the 
home demands but also exported a large surjilus to the Far East and other 
Islamic countries. The multi-coloured cotton goods from Gujarat are 
mentioned along with others by Chao etu-kua, in his work on the " Chinese 
and .Arab Trade in the 1.2th and 13th centmies. ” The ignorance about 
one of the oldest handicrafts of Western India would have continued had 
not two factois come to our rescue: (i) The publication of Western 
Indian Miniatures from the I2th to i6th Century since 1913 by Dr. Hutt- 
inan in Germany, which have preserved in the treatment of the cos¬ 
tumes the patterns employed in textile printing, and (ii) the ili.scovery of 
a number of printed calico-pieces from the sands of Fustat discussed and 
classified by R. Pfister in his work ‘ Los Toiles imprimees de Fostat et 1’ 
Ilindoustan ’ (1938) which helps us to give a chronological basis for the 
patterns used in the printed calico of (lujarat fioni the 12th to the 16th 
century. 

We have good account of Indian commerce since the time the 
Portuguese opened the sea-route to India via the Cape of Good Hope. 
Barbosa (in A.D. 1500-16) talks about the great quantity of cotton goods 
which Aden received from Cambay, the principal exporting port of Gujarat. 
At this time Cambay produced white cotton fabrics and also printed 
calicoes. The other varieties of Calico were bleached and then two pieces 
joined and printed. It appears Gujarat does not seem to have produced 
fabrics fine enough to surpass those of Bengal. The people being com¬ 
mercial in tendency, remained contented with fabrics of ordinary fineness, 
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for which they found an extensive market and secured good profits, the 
superfine fabrics having been not so paying. 

A 1 liidrisi {1179-1186 A.D,) refers to the harbour towns of Cambay, 
Broach, Sopara and Sanjaii belonging to the King of Naharwala (Anhilwad), 
wliich were celebrated for their commerce with various countries.*Mangrol, 
Div aad Gogha in Sauraslitra and Gandevi were famous places from which 
cotton cloth mannfiictured in the interior of the country was transported 
to ports on the Malabar Coast. The ' Baftas ’ of Broach, Baroda and 
Navasari are mentioned in the East India Company’s invoices. 

Gujarat maintained its supremacy in the matter of cotton manufac¬ 
ture right upto the end of the Mughal rule in the province, having no 
rival then, worth the name, to contend with. But its .supremacy in the 
art and monopoly of the world's trade were not long left unchallenged. 

In 1721, riots and tumult amongst the weavers of London resulted in 
an Act of Parliament absolutely prohibiting the wear of Indian Calico, 
which by then had come to be universally used, both for apparel and for 
household use. This, combined with the invention of Crompton's Mule 
in 1779, was the beginning of the end for cotton trade beyond the seas. 

Silk ]VcavifiL^ : Gujarat silk-weavers are known for their texture of 
palolU which is fine and soft to touch ; and their colours arc rich, harmoni¬ 
ous and pleasing to the eyes. A kind of dark-red is the prevailing tone, 
while yellow anil green blend beautifully at the touch of their magical 
fingers. The patoli has no “ wrong ” side in weaving. The word patold is 
very likely derived from the Sanskrit word Pattolikd meaning a colour-box 
as used in the Kamasutra (III. 3,14) keeping in view the variegatedc olours 
of the texture. The earliest mention of patolii occurs in the list of cloth and 
carpets in the Brahmanjala Sutra, where pdtalikd is explained by Buddha- 
ghosa as ‘ flowered carpet or bed-spread 

The artistic silk-weaving has been mentioned as a matter of legiti¬ 
mate pride in the Mandsor inscription of 433-34 A. D., which also reveals 
that these silk-weavers had migrated to Mandsor in Malwa from Latadela, 
a stretch of land which corresponds to the West Coast of India around 
Broach. The Saurashtrans of South India trace their origin from Sau- 
rashtra, and still use Saurashtri language called ‘ Pa^nuli' or ‘ Khatri 
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They are believed to have migrated first to Deogiri in A. D. 1187-8, then 
to Vijayanagar which was founded in 1316 A. D. and finally in and around 
Tanjore, Dindigal and other places in Tamil-Speaking Country, as a result 
of the Muslim oppression in Saurashtra. Panola began to appear in the 
account of European travellers from 1516, when Barbosa called it a 
‘ coloured cotton or silk 

Kinkhdh : Silk-weaving was exquisitely done, with or without gold 
thread, in Surat, Ahmedabad and Cambay. The ‘ Mirat-i Ahmadi ’ refers 
not less than tlnee times to this manufacture in the Royal Workshops at 
Ahmedabad, of the most exquisite velvet pavilions and canopies worth a 
lac of rupees each, which were sent on great occasions to the court of the 
Emperor and erected in the palace-grounds. 

Embroidery : The allied craft to deserve mention is embroidery 
which was at its zenith in Kutch and Saurashtra. Using of mirror-glass in 
embroidery is veiy widespread in Northern and Peninsular Gujarat. In 
Saurashtra it is seen on women’s skirts and bodices and on the head¬ 
dresses of children. There are two types of embroidery both artistic and 
popular. Those associated with particular ethnic groups are the most 
popular. The ' phulkari’ type is closely associated with Kalhis, and forms 
a part of the traditional bridal dresses. Its base is coarse khaddar cloth, 
dyed red or blue, on which the floral and geometrical motifs are embroider¬ 
ed in darning stiches. Embroidered book-covers from Gujarat or Western 
India in general are traced, which could be dated to the 16th century. 
That the art of embroidery had reached a high degree of perfection in the 
Mughal period is established largely by embroidered hangings made for the 
European market, with typical Mughal motifs. The Indian (which included 
Western Indian ) textiles best known abroad were of course the painted 
Calicoes; but hardly less important than these were the embroideries. 
When the great Albuquerque set sail from India in the year 1511 with rich 
gifts for the Queen of Portugal, included among them were “many women 
greatly skilled in needle-work. ’’ On the way home, however, the ship 
wrecked and the unfortunate embroiders drowned ; but the story remains 
on record to show how early was the appeal of Indian embroidery in 
Europe. Representative pieces of Gujarat embroidery are found in the 
various art-collections and museums in England. (vide, ' The Commercial 
Embroidery of Gujarat in the 17th Century ' by John Irvin : Journal of the 
Indian Society of Oriental Art^ Calcutta, 1949) 
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T'iaitreAVeaving: The specimens of the art of figure-weaving or 
chequered patterns in weaving are a class by themselves. Tlie weaver, 
due to demand of variety, was called upon to furnish articles possessing 
diverse colourings and elaborate ornamentation. Narrow braids ( Kor) 
or bands used for tieing the Mss. were done by Jaina Yatis or monks, 
hailing from Western Imlia; some of them with dates wov^en along with 
other objects. One Kor mentions Sariivat 1739 Bhadarva .Sudi Pariichami, 
and also the Yati Manohara who did it ( Kisi Mauoharena puli Krtd) is 
woven in it. It appears from this that complete patterns and the elaborate 
ornamentation in weaving was practised as an art of no mean value among 
the masses, as well as the enlightened clergy in Western India. 

Cloth-dyeing ami Cloth-printing : Of all (lie crafts of Gujarat none is 
so popular and universal as (i ) that of Rangyez or I)5'er, and (ii) that of 
the Chhipgar or Calico-printer. ‘ Buhdhan'i’ or tie-dyeing is another spe¬ 
ciality which is a process, simple in theory but so laborious in practice that 
it could only have been invented or pursued in a country wliere human 
labour was valued at an absolutely low figure. The author of Miiat-i- 
Ahmadi (‘ Supplement ’) writes : “ The art of weaving golden and silken 
stuffs, such asvelvet; gauze and embroidery flourished here (in 
Ahmedabad ) owing to the suitable climate, and these stuffs are unequalled 
in India for colour and beaut The fame of the Art of Gujaiat has spread 
to various parts of the world and to the distant cities of Iran, Turan, Rum 
and Syria. ” TJie present-day gold and silver-thread industry of Surat 
and Ahmedabad amply corroborates these remarks. 
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Introduction 

TN Gujarat there is not a single town or a village of some importance 
that has not its own stepped well. The number would easily exceed 
five hundred. Though a majority of them \vere constructed from the 
utility point of view this feature was treated with all architectural zeal 
and display whenever the owner or a patron was a royal personage or a 
noted wealthy donor. It is naturally a question for a stranger as to why 
stepped wells were more popular in Gujarat than ordinary draw-wells or 
shaft W(‘Ils which are so abundant in other parts of India and which do 
not at all attract the attention of an architect. Gujarat is generally speak¬ 
ing a province of scanty rains, while alluvial soil, being very fertile, needs 
ample water. To get a constant and ample supply of water, wells had to 
be dug sometimes to the dejrth of a hundred to hundred and fifty feet. 
Naturally, drawing water from such a depth, by means of ropes and pul¬ 
leys, would involve hard labour. Ifeiicc stepped well was a simjde device 
to reach down the water-level. The shaft wells were reset ved for di aw¬ 
ing water b}/ moi drawn by a pair of bullocks for irrigation purposes. The 
problem of water-supply was solved by the people of Gujarat by the con¬ 
struction of stepped-wells which served the dual purpose of providing water 
for irrigation as well as household supply. As the well is constructed in 
the subterranean region, there is no scope for display above the ground 
level except a pavilion or two to locate the entrance ( Plates, II, III, IV, 
V, IX and XI). It contains all architectural wealth inside the earth. 
Mysterious beliefs are often associated with these wells. In the mistaken 
belief that all important wavs (wells) contain immense treasure or pots 
of gold coins buried somewhere in the well some beautiful lintel or a pillar 
has been pulled out of its place or a richly carved niche has been unneces¬ 
sarily destroyed in quest of gold by some greedy fellow, 
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Tn (Inys gone l)y wlicii there were no railways, transport of goods and 
conimodilics was conducted by a caravan of traders who would load their 
commodities on the backs of thousands of bullocks and travel fiom town 
to town inside and ou(-si<lo Gujarat for months together at a stretch. Ihey 
preferied the constiuction of a stepped well to an ordinary shaft well as a 
stepped w('Il a fiords direct approach to the water level for a nrtmber of 
people' at a tinie without waste of energy and time. While touring in 
Gujciiat wo come across number of wells called Vanzara’s wells named 
after the merchant class knowrt as Vrinzaifis. It would no doubt be of 
very great interest if all Varizatfi wavs are plotted on the map of the 
province and judiciousK' joined with each other to give the exact iilea of 
ancient trade rorttes. 

Construction of a Wav 

A wav or a baori, as described most graphically by Dr Tbtrgoss’, is 
a large stnictirre pictur'escpie and stately as well as peculiar in design, but 
eminently suited to the habits of the Hindus. It consists of two [rarts —a 
well, circular or octagonal, from which the water is drawn up for irrigation 
purposes in skin bags ( tnof) with the help of bullocks, the draw rope pass¬ 
ing over the jHille3’S or rollers I'rxed on the upper edge of the shaft, and 
secondly a series ot g dleries or (loors connected by (light (d stcjrs descend- 
irtg succes.sively from the uppermost platform to the lower landing on which 
starrd pillars sirpirorting the roof of equal breadth above. A second flight 
of steps continues the descent to a still lower landing on which arc two 
storeys. In (his way the descent continues stage by stage till the water 
level is reached and this level may vary with the season. The second portion 
ends in a cistern or a reservoir which connects with the draw well. Arourrd 
the shafts of the rt'servoir are platforms in each storey protected by the 
parapets surrounding the octagon shaft, their backs forming seats for the 
loungers. (Plates VI and VII). To this platform round the shaft 
descend spiral stairs hn- direct and vertical approach to the water level, 
built in the side w'alls of the wav. (Fig. 2 and 5). 

Of these stepped wells very few of them belonging to the Hindu 
period (A.l). 1000 to 1300) liave survived due to the onslaughts of the 
Mohomedan rulers. Of this period two examples stand prominently before 
our eyes, one is Rani Wav at Patau and the other is Mata Bliavani Wav 
at Asarva near Ahmedabad. Rani Wav is today no more than a miserable 

^ Archa'ological Survey of Western India, Vol. VII. 
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pool of water, all its stone work being carried off for some other construc¬ 
tion during the Mohomedan period. Mata-Bhavani Wav is still in a good 
state of preservation, but it is definitely inferior to Rani Wav looking to 
the details of brackets and columns of both the wells. 

Rani Wav at Pataii 

In the fields a short distance to the north-west of Ikitan are the 
remains of the Rani Wav. It is said to liav(‘ been constructed under the 
patronage of Udayamati, the queen of Bhima Deo I, ( A I). 10.^2-63), the 
mother of Kama Deo. Except the pit showing the narrow w’all of the 
shaft and at the other end a fragment of a pillar, nothing remains to give 
us an idcti of the jilan of the well. 

Mata-Bhavani Wav at Asarwa near Ahmcdabad 

1 lie old Hindu step-well knowm as Mata-J^havani’s well takes 
its name from a small shrine of Mata or a goddess, erected in the 
sh.ift wall of the well facing th<‘ lowest gallery fiom above the water level 
( Plate No. I ). I'hough the wav according to Dr. Buigess belongs to the 
])r('-Mohomedan })eriod and probably goes back to tlie nth century, the 
shrine of Mata, coimected with the epithet of the wav, has no certain claim 
to anli(juily.* Accoiding to Piof. (’ommissaiiat, if Ahmedabvid was built, 
adjaciut to the site ol the earlier city Karmivati; this wav l-)el()nged to the 
leign of l\ama Solanki ( A. D. lob.j-ioqq), the ioundei of Karnavati.^ 
riiis is the wav with a sijuare re.-^eivoir. do minimise the total length of 
the wav to some extent, tlights of stej)s between two t<M tacei) arc sometimes 
seen parallel as well as at right-angles to the face of the teriace. ( Fig. i ). 
Above the ground level g.dleiies arc terminated by domed j)avilious su]>- 
ported on four massive {)illais ( Plate II). This old Hindu well of Mala- 
]^>havani probably sup])Iicd the pattern for the later and elaborate stepped- 
wells, constructed under Mohomedan lule which are included in this article. 

Bai Harir’s Wav at Asarwa near Ahmcdabad 

In Bai Harir’s wav at Asarwa, six miles from Ahmcdabad, there are 
two inscriptions—one in Sanskrit and the other in Arabic and they state 
that the beautiful well was constructed at the expense of Bai Harir Sultani 
who was the lady superintendent of the royal Zanana during the reign of 
Sultan Mohemad. The date of Sanskrit insciiptiou is 1490, while that 

1 A.s.vv.i., Voi. vnj. 

* History'of Gujarat by Prof. Cumiiussanat. 


















PLATE III 

Bai-Harir’s Wav near Ahmedabad 


PLATE IV 

Bai'Hani’s Wav near Ahiiicdab.id 






PLAI E VII 

Adalai W.iv n<Mi Ahihcdarad 


PLAtE VIII 

Adalaj Wav near AlniKdabad 
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PLATE XII 

Lala-I'ukii's Wav at Dablioi 






Naolakhi-Vav inscription. 

Courtesy of the F)epartinsn , of 


L. V. Palace, Baroda 
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of Arabic epigraph is 1500.^ This is a wav with an octagonal reservoir 
and spiral stairs ( Fig. 2). The entrance to this wav is punctuated by a 
i2-pillarcd pavilion on a square platform of 16' X 16' reached by steps on 
three sides ( Plate III). Unlike Mata-Bhavani the storeys over the plat¬ 
form do not rise as pavilion above the sides of the wav, except two small 
pavilions which independently protect the entrance of the spiral stairs 
( Plate IV). It extends east to west measuring 241' - 6" from the exterior 
end of the shaft of tfie well to the other end of the pavilion. The flights 
of cut stone steps are 18' X 6" long from one end of the wall to the other. 
Fir.st landing is ri' - o" below the pavilion level, second is 22' - o" and 
third 33' - 9". The cost of construction according to Sanskrit inscription 
is 3,29,000 coins which according to Dr. Burgess should be Mahamudi 
roin.s which weri' the cuirent coins of the period. Calculating the cost in 
rupees it comes to Rs. 1,58,400 (27 Mahamud = 13 Rupees 

Ailalaj Wav 

This wav at the village of Adalaj 13 miles away from Ahmedabad 
w’as constructed at the. same time aj> that described above, and is the finest 
of its class or latlier it is the last word in wav architecture. According to 
saii'ikrit inscription in the wall of the upper gallery, it was built in 1499 
by a lady named Rujhadevi or Kudabai, wife of Vhrasinha, the chief of 
Kaloh^ In }dan it is more extcn.sive than any other well of this category. 
It resembles a latin cross having three approaches forming short arms of 
the cross with a long galleried access to the well on the jcmaining side. 
The ciossing of the arms is punctuated by another f)Ctagonal couityaid 
with a similar octagonal reservoir at the end just preceding the main shaft 
of the well, I'he side entrances are ilaiikcd by massive turrets 14'-b" high 
( Plate V) of which two on the east are intact, h'or the general arrange¬ 
ment of the plan see Fig. 3. 

Total length from north to south is 251 feet. Main shaft of the well 
is 17 feet in diameter, width of the steps from wall to wall is 23' and floor 
Jieight of the galleries is ii' on an average. The bottom of the reservoir 
is 53' below the ground level. The patron or the owner of this well 
being a Hindu lady the carvings are much more Hindu than those at 
Bai Harir’s, though both resemble each other as far as other details are 

• Muslim Monuments of Ahmedabad through their Inscriptions by Dr. Abdulla 
Chughatai, page. 70-73. 

• A. S. W. I., Vol. VIII. 

• Kasmala by Forbes, Vol. I, page 345. 
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concerned, as for example, octagonal reservoir wliich is surrounded by 
para])ets and seals on each floor in botli the cases are exactly of the same 
woikmanship. (Plate VI and V^ll). Purely Hindu details are observed in 
the pair of pillars facing the central octagonal courtyard (Plate VIII). There 
is a stiirig courst* uf rows of elephants (gajatliara ) on the balcony window 
faring the courtyard. This feature of animal carving is totally absent 
in Islamic monuments. Lastly, on a lintel of a Hindu doorway of the side 
cubicals facing the octagonal courtyard fiom within, we lind a carved 
fiie/e of nine j)lanetary deities ( ) according to Hindu astronomy. 

The cost of construction according to the inscription is 5,00,011 tankas 
wliich according to Dr. Tlnrgess cost Rs, 1,66,700 ( r tanka = 5 annas ).^ 

Navalakhi Wav at Haroda 

This famous wav is situated in the premises of the Royal Palace of 
the Mahal a ja of Haroda. Today it supplies water to the extensive 
gardens of the palace. According to the Arabic inseiiption on the wall of 
the basement floor of the main pavilion the wav was constructed by Amir 
Nathu Takhir duiing the jiciiod of Zafar Khan Siilemani, the fief-holder of 
Haroda in the 1st of the month of Rajah in the year 807 A H. (3rd 
Jaimaiy i.to5 A.D. ) It has a-shaped wav with entrance steps forming 
short aim of ne.irly 60' in length and long arm forming the body of the 
well together with gallt'iies measuring nearly 150' (Tig. 4). The inter¬ 
secting point of two aims is punctuated by a square pavilion of 20' X 2o' 
snpjxuted on twelve pillars which is again surmounted by a small squaic 
domed pavilion on four pillars, (Plate iX). The width of the (light of 
steps from wall to wall is 18' - 5". The ceiling height of the tloois of 
galleries being 10' -6" on an average. As soon as we enter the wav and 
turn to the right from the pavilion to the main descending flight of steps, 
we encounter dvvaif columns placed on the top of the main columns 
carrying lintels meant to bind the galleries across the space open to sky in 
addition to the main support from the side walls of tlie well. (Idg. 4 and 
Plate X ). This additional constructional device to make the well a com¬ 
plete framed structure in the modern sense of the word is encountered 
nowhere else, throughout Gujarat. Tliis well is five centuries old and is 
in a very good state of preservation and was carefully looked after by the 
former Archieology Department of TSaroda. 

Later Mohornedan wells of i6th century are represented by one at 


1 A. s. W. I., Vol VIII 
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Mehmadabad, 27 miles away from Ahmedabad. This well must have 
been constructed by Mahamiid Begada ( A. D. 1458-1511) when he found¬ 
ed the new city of Melimadabad in 1499. ( Plate XI). This simple and 
straightforward well supplies the pattern for the rest of the Gujarat wells, 
ancient or modern. 

Besides stone-stepped wells there arc a number of brick arched w'ells 
in this region where stone was not available. The old bricked wells which 
could not stand the dampness and constant moisture for long due to the 
nature of the material have totally given way and have become a breeding 
place for moscpiitocs or a tilthy stoiage house for the refuse of the town. 
For an existing specimen of its kind I have to illustrate a much modern 
example of about 150 years old found at Dabhoi called Lala Tukii’s wav\ 
The plaster over the brick-work which is in a good state of preservation 
helps to resist the moisture affecting and penetrating the brick-work. 
( Plate XII ). 

Stone Inscriptions of Gujarat wells 

There arc marble slabs bearing the date of construction and chrono¬ 
logical description about the ruler in whose period the edifice was erected, 
espe^cially in tlie case of wells, such as Bai H irir’s, Mata-Bhavaui, Adalaj 
and Navalakhi at Baroda. The inscriptions are written either in San¬ 
skrit or Ar.ibic as well as Persian language. Dr. Abdulla Chughatai, a well- 
known scholar of Indian calligraphy says of the Gujarat inscriptions, ‘ They 
(monuments) are adorned with the marble slabs having Arabic or Persian 
inscriptions, fhe Naskhi-Tughra style of the calligraphy of these iirscrip- 
tions harmonises completely with the decorative motifs in stone carving, 
which constitutes the speciality of Gujarat. These inscriptions are not 
very easy to decipher precisely owing to the artistic innovations, at the 
hands of the calligraphists. ’ ^ One of the finest example of this Naskhi 
style is found in the inscription at Navalakhi Wav dated 1405 A. D. which 
is reproduced here ( Plate XIII) through the courtesy of the Department 
of Archieology, Government of India. 


Muslnn Monuments of AhnredabaU through their Inscriptions, page 7-8. 



THE MUSEUMS OF GUJARAT 

By 

Sliri V. L. Devkar, 

Dnectoi, Museum and Picture Calhryy Bdioda, 

progress of the Indian mnscnms has not been v^ery lapid but in 
sonic places tlie schemes of expansion and modernisation liave been 
undertaken in recent years. In Gnjarat tlie modernisation of tfie Baroda 
Mnsenm under tlie progressive policy of tlie Government of Bombay and 
the establishment of a modern Museum of Textiles at Alirncdaliad deserve 
mention. The purpose of this article is to invite the attention of the 
visitors to the important exhibits and the interesting developments in 
these two leading museums of Gujarat, ddicre are also smaller museums 
at Dharampur, Ainrcli and Surat but these are still in the eaily stages of 
development. 

The Baroda Museum and Picture Gallery :—Tiie Museum and Pic¬ 
ture Gallery of Baroda can at present claim to be amongst the leading 
institutions of visual education in India. I'hi.'^ po'^ition they owe to the 
farsightedness and intensive iiersonal iiUiU'est of the late llis Highness 
Maharaj.'i Sivajiiio G lekwad 111 who tiavelled widely and made a rich 
collection of the choicest objects of Arts and Science ftjr the Baioda 
Mnseum. The ex-Government of ]>aroda had initiated the icorganisation 
of the collections according to modern museum practice in order to 
increase tludr educational value to the public. J'he Government of Bom- 
baj^ continued to sup]>ort that scheme in a generous manner after the 
merger of the former Baioda State with the State of Bombay. This 
reform has been completed in respect of the Art and Histoiical Sections 
whereas the modernisation of the Science Sections is now proceeding in a 
systematic manner. 

Under the new system of arrangement, the Museum and Picture 
Gallery comprise the following sections and important exhibits :— 

Science Sections :—They consist of four sections namely Geology, 
Zoology, Economic Botany and Ethnology. The colossal skeleton of the 
Blue Whale, 72 ft. long and the Habitat Group case of the Gir Lions are 
the most popular exhibits of the Natural History Sections. 





Criipis in pnii't's'iion to thn slii.iu' nl Kii'hil.i (Sill in itlip) 
iiajastliam fainting (I'u'lilnvai), Jiulhpiii oi Kti^liiugarli, t'.i AD iS’o 
(Baro'Jn J’icture Ciallory) 










Portrait of Qneoii Citlieiim' of Bragrin/s, wife of Charles II of J'.iiglaii<l. 
Oil Painling by Dirk Stoop of Holland, A D. i6io-i68b. 

Painted on the occasion of marriage negotiations (AD lOGo-fn ) 
when Bombay became part of the Princess’ dowry. 

(Baroda Museum) 
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The Indian Art and Historical Sections: — The central space of the 
Museum is devoted to an exhibition of the Indian Art and Culture, whereas 
the rooms and galleries adjoining the Survey of Indian Civilization are 
given to other Asiatic Arts. The chief sections and their interesting 
collections are as under :— 

(I) Prehistoric room :—It contains the prehistoric finds excavated 
by Dr. II. D. Sankalia in Eastern and Northern Gujarat. 

( 2 ) Archajological Section :— The majority of finds in this .section 
are in the Solanki style of Gujarat but there arc also some rare pieces 
representing the early Scythian, Mahakshatrapa, “Gupta” (Katachiiri), 
Chalnkya, Lata-Rashtraknta and Pratihara ( Chavada ) styles. A complete 
wooden mandapa is a fine example of the Gujarati wood style of the iGlh- 
19th centuries. 

( 3 ) The Central Hall:—It is in fact a hall of honour showing the 
busts and portraits of the past rulers of the old Baroda State. 

(4) The Indian Industrial Art Section;—It contains the various 
Art Industries of India. Amongst these the wonderful textiles, especially 
the brocade saris of Surat, Ahmedabad etc., and the Patan patolas are 
worth mentioning. The display of Indian miniature paintings is rather 
crowded owing to lack of space but good examples of practically all the 
Indian schools can be studied here in their characteristic style. 

( 5 ) The Baroda room :—This is a special section devoted to the 
local Maratha and Gujarati art such as flourished under the Gaekwad 
rulers of Baroda. 

(6) The Egypto-Babylonian Gallery:—It contains an original 
mummy and .several relievos and tombstones, of which the ex-voto to the 
holy bull Bukhis of Hermonthis is a unique and most rare piece. 

(7) The Islamic Room (Muslim Civilization outside India) :— It 
shows textiles, bronzes, pottery, glazed tiles, paintings, etc. from 
Afganistan, Iran, Iraq, Egypt and Spain. 

(8 ) Chinese Gallery :— It comprises a fine collection of porce¬ 
lain, lacquer work, bronzes etc. from China. Of special interest are 
a small gilt bronze Buddha of the Wei dynasty (early 6th century), a 
unique Sung-tze Kuan-Yin bronze of the Sui dynasty (end of the 6th 
century) and a stone Bodhisattva of the early T’ang dynasty. An enamell- 
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(mI iiicousc biinior ]')roj;en<e(I by the emperor Cliien-Lung to a Mongol 
mon.tstory is an object of tine workmanship. 

(()) The JapaiK'so Gallery :—The collections comprise some wonder¬ 
ful gold la(:([ner boxes and a beautifnl i5tli century Ji/o statue in lacquered 
wood. • 

( lo) riie Greater India Room :—It has .sculptures, Buddha liguies, 
Silv('r and iv'ory works etc. from Bur m i, Siam, Malaya, Indochina and 
B di and an elaborately carved temple gong in wood. 

( ir ) riie Tibeto-Nepalese Galler}^:—Besides many brass images of 
great iconogtaphic interest, it comprises .some tiire temple banners (tarrkas) 
.ind a big r 3 th eentur}^ M.irrdala from Lhasa with secret matra inscriptions. 

{ 12 ) Eui'opean Rooms:—( Greeco-Rornan Rooms) -It has a snrall 
birt very representative set of plaster casts and metal copies of Greek and 
Rorrtan scirlptures. 

(i j) IGtropearr room ( PrcTndrrstrial Period, yth-iHth ccnlitries 
A D.) :-“It corrtains a mixhrre of original works aitd copies set agairrst 
beairtiful backgrorrnds. Amongst the original pieces a small Poi trrgrrese 
ivory .Madonna, old Rrrssian head dresses, the embroidery of a costume of 
Mad.rme de Porrrpadorrr', rrristress of King Loiris XV of France, shorrld be 
sjieciall}^ strrdied. 

( i.t) European room (Irrdirstrial Period, i8th"20th centuries A. I).) 
— This room contairrs marble, mosaic, wedgwood ware with “Greek’' 
scenes in blue backgroirnd, cut glass richly painted vases, pewter, can- 
delbra etc., arr'angt;d according to the latest methods of display. 

The Picture (jullcry \~T\\c Ertropean Gallery is the best not only in 
India but also in .Asia. It is the only place where tire old great masters 
of iinrope can be slirdied iir original works. There are brilliant examples 
by Sir Peter Paid Rubens Titian, Piazzetta, Zurbaran, Sir Antony Van 
Dyck, Poussain, Millet, Romney, Sir Joshua Reynolds and others. Of 
modern western painters in India, the works of Professors Nicholas and 
Svetoslav Roerich, Magda Nachman and Brunners can be seen in char¬ 
acteristic examples. 

The Print Room:—It contains interesting examples of Western 
grairhic art, wood cuts, engravings, mezzotints etc. in originals by famous 
masters such as Durer, Rambrandt, della Bella, Hogarth etc. 









J I>r Skeleton ol tlie Blue Whale, 72 Ft. long 
( Bciroda Museum ) 
















The Gallery of Modern Indian Paintings :—It possesses mainly the 
works of the leading painters of Bombay, Ahmedabad, Northern India and 
the Western Bengal. Among the artists, Kanu Dcsai, Raza, Bendrc, 
Chiightai, Jamini Roy, etc. can be enumerated. 

Mii’ieology :—The modernisation of the Baroda Museum and Picture 
Gallery has led to the development of useful educational activities—the 
chief amongst them being the establishuKuit in 1952 of the Department of 
Museology by the Maharaja Sayajirao Univeisity of Baroda in collaboration 
with the Baroda Museum. This new department which is the first of its 
kind in India conducis two courses—(i) A Post-graduate Diploma Course 
for University students and museum workers and (2) an undergraduate 
technical course lor the students of the Faculty of Fine .Arts. Instructions 
are given by museum e.\perts and technicians who arc specially invited 
from different parts of India. 

The Calico Museum of Textiles, Ahmedabad Ahmedabad is to-day 
one of the leading centres of te.xtiles production in India. In TQ-jS, the 
Calico Mills in Ahmedabad therefore organised a Museum of Textiles. 

It is gratifying to note that the object of this museum is primarily 
educational. The Museum has a modern building and perfectly modern 
displaj'. It has eight sections of which following sections are very inter- 
eslirrg:— 

( r) 1 he evolutioir of the tools of textile production; (2) Iirdian 
handloom textiles; and ( 3) Indian costumes through the ages. 

It has also organised a reference library. 



METEOROLOGY OF MAH A GUJARAT* 

By 

Dr. B. N. Desai • 

Director, Regional Meteorological Centre, Colaba, Bombay. 

M'V/ A Gujar.it consists of Gujarat, Sauraslitra and Kiitcli. Tor 
Maha Gujarat the year can be divided into 

( I ) the winter season from November to February, 

( 2 ) the hot weatiier season from March to May, 

{3 ) the south-west monsoon season from June to September and 

( 4) the transition month of October. 

Winter Season 

The winter season is characterised by generally clear skies and cool 
dry northerly winds; western disturbances moving eastwards through 
north India, however, cause cloudiness and on a few occasions light rain 
which is beneficial to crops ; rain accompanied with strong winds also 
occurs in some years in November in connection with the movement of 
cyclonic storms in the Arabian Sea off or across the Konkan—Maha (xujarat 
coasts. January is the coldest month; in Fig. i are given isobars (lines 
passing through stations having the same pressure reduced to mean sea- 
level ) and mean wind directions ( also average speed in m.p.h. at the end 
of the wind arrows) for 8-30 A.M. and isotherms (lines passing through 
stations having the same temperature) of maximum and minimum 
temperatures, together with daily mean maximum (upper figures ) and 
minimum (lower figures ) temperatures in January. 

The pressure is high in the north-west of the country and the air, 
therefoie, circulates in a clockwise direction round the centre of high 
pressure ( northern hemisphere ). During the greater part of the day, 
wind directions are between N and E, but from about noon till evening 
westerly winds prevail over coastal districts as a result of sea breeze. 

The minimum temperature on individual days in the interior of the 
northern parts may be 40®!" or lower, when there are also chances of frosty 
conditions which cause damage to crops; such occasions particularly occur 

* This article is based on data available in the India Meteorological Department, 






- > INDICATES WIND DIRECTION 

Fig. I 

during the spells of cold waves in the wake of the western disturbances as 
liappencd in Januaiy 1905, January-Fcbruary 1029 and January 1935. 
Tliere are heavy dews in November and December which are beneficial to 
tlic black soil crops. 

Hot Weather Season 

With the commencement of the hot weather season in March, tempera¬ 
ture begins to increase steadily, and maximum temperature of iio°F or 
higher is recorded at times during the period April to June, particularly in 
the interior districts of the northern parts and during heat waves w'heii 
air from the desert regions of Sind and neighbourhood blows into Maha 
Gujarat. Data of pressure, wind and temperatures for May, typical hot 
weather month, are given in Fig. 2. 

The prevailing wind direction is mainly westerly ; the coastal districts 
usually escape from the heat of the interior due to sea breeze. On a few 
occasions thunderstorm can occur at some places in the interior in the 
afternoon or evenings. Very rarely cyclones from the Arabian Sea ap¬ 
proaching Maha Gujarat coast cause rain and strong winds. 
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Monsoon Season 

The hot weatlier seasons lasts till about the middle of June, when the 
onset of south-west monsoon occurs beginning with the southern districts. 
Data of pressure, wind and temperatures for July arc given in Fig, 3. 

Pressure is low over the north-west of the country and south-wester¬ 
ly winds, therefore, blow over Maha Gujarat (in the northern hemisphere 
air circulates in a counter-clockwise direction round the centre of low 
pressure ). 

go to 95^)0 of the annual rainfall in Maha Gujarat occurs during the 
monsoon season, and most of it is generally associated with movement 
west or north-westwards towards Maha Gujarat of the depressions from the 
north Bay of Bengal. There being no long ranges of hills in Maha Gujarat, 
there is no regular rainfall during the monsoon months, a marked contrast 
to the conditions in the Konkan. July is usually the rainiest month. As 
rainfall is very important from the point of view of the well-being of the 
people of Maha Gujarat, it is proposed to discuss here some important 
f.iets about the .same. In Fig. 4 are given data of actual annual rainfall 
at different observatories in Maha Gujarat ; isohytes, i. e. lines passing 
through stations having the same rainfall are also drawn in the figure. 



Fig. 4 
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The following points are significant:— 

1. Rainfall decreases on the coast towards the north. This is due 
to the fact that the depth of the monsoon current decreases from south 
to north. 

2. On the coastal strip upto about Broach rainfall increases'east¬ 
wards upto a certain distance after which it again decreases. This is due 
to the effect of the northern extremity of the Western Ghats and the 
western end of the Satpura ranges, windward sides of which get more 
rainfall than leeward sides. 

3. There is more rainfall to the east of Baroda in the Chota Udai¬ 
pur and Baria areas. This is due to the combined effects of the western 
ends of Satpura and Vindhya ranges and of the nearness of these regions 
to the tracks of the depressions from the Bay of Bengal referred to above. 

4. There is large rainfall over the Abu region due to the effect of 
the southern end of the Aravalli hills. 

5. Rainfall is more in central Saurashtra round about Junagadh as 
a result of the effect of the Girnar hills. 

6. Rainfall generally decreases westwards from Broach-Dccsa line, 
Dwarka and western Kutch areas, getting only small amounts of rain. 
This is due to the fact that the monsoon current is shallow over the area 
and relatively less number of depressions from the Bay of Bengal affect 
the western than the eastern regions. 

The monsoon withdraws from Maha Gujarat about the middle of 
September, beginning with the western and northern areas although some 
rainfall occurs till the end of October. With the decrease in cloudiness, 
temperature rises and there is a second maximum in October. Data for 
pressure, wind and temperatures during October are given in Fig. 5. 

Variation in year to year rainfall: There are generally large varia¬ 
tions in the year to year rainfall over Maha Gujarat as the same depends 
largely on the movement of depressions from the Bay of Bengal. Heavy 
rain generally occurs in association with the burst of the monsoon or 
depression moving close to or through Maha Gujarat. During the years 
1877, 1899. iQor. 1905. 1911, 1915, 1918, 1923, 1939, 1940, 1948 and 1951 
famine conditions prevailed over whole or in many parts of Maha Gujarat. 
From an examination of year to year rainfall it appears that there has not 
been famine over the whole of Maha Gujarat in any two successive years; 
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some parts, particularly the western and northern parts of Saurashtra, Kntch 
and Banaskantlia district had, however, famine conditions in two succes¬ 
sive years. From the study of the year to yeeir rainfall it can be stated 
that there is nothing to warrant the conclusion that the rainfall in Maha 
Gujarat has been systematically cither decreasing or increasing during the 
last 75 years or so. This is to be expected as the moist winds which give 
rise to the mon.soon rainfall are not caused by the influence of the con¬ 
ditions over Maha Gujarat or even India alone, but are considerably 
influenced by the conditions over areas surrounding or even further away 
from India, 

Depressions and cyclones : As mentioned earlier, depressions from 
the Bay of Bengal which move west or r\orthwestwards affect weather over 
Maha Gujarat considerably during the monsoon months. Some depressions 
and cyclones in the Arabian Sea which move towards and cro.ss the Maha 
Gujarat coast or move away northwestwards or northeastwards after 
approaching the Maha Gujarat coast affect weather and sometimes cau.se 
heavy rain and strong winds over Maha Gujarat during the months April, 
May, June (on a few occasions also in July and September) and in Octo- 




l)er and November. Such instances are more in June, October and Novem¬ 
ber than in April and May. 

Changes in cliniatc: There is a belief that there are climatic cycles. 
Well-known cycles are those of ii years corresponding to sunspot cycle 
and Biuckner cycle of 33 to 33 years. On an examination of meteorolog¬ 
ical data of Maha Gujarat observatories, it is seen that there have not 
been regular and systematic changes in the climate of Maha Gujarat 
during the last 75 to 100 years. 

The next question to be considered is, has the climate of Maha 
(iujaiat changed during the last 1,000 years, if not 100 years ? From the 
]>oint of view of rainfall, it can be stated that rainfall over Maha Gujait 
might have been about the same even then as during the last 100 years as 
the factors which control rainfall have not materially changed. One 
branch of the Indus was formerly flowing into the Gulf of Cambay when 
SauiMshti'a was not connected with the main land according to the account 
of travellers of authority. One might thus be inclineil to think that the 
climate of Maha Gujai’at might have changed due to changes in the coui'.se 
of the Indus. It is possible that owing to more extensive forest areas, 
temperature and humidity conditions in the air lay^ers near the ground 
were somewhat different fioin what they are now—frosts might not have 
been so frequent and heat w'aves not so severe. The actual retention of 
mol.-itme in the soil might have been greater as there would have been less 
rapid drainage of waiter and less evaporation. But all these would not 
have any appreciable effect on the monsoon and winter rainfall of 
Maha Gujarat. 

The other questions which may be considered here are, have the 
vSukkar Barrage in Sind and extension of the desert ofKutch any effect on 
the climate of Maha Gujarat ? Regarding the Sukkar Barrage, it might be 
stated that it will only affect local temperature and humidity conditions in 
the air layers neai the ground—decrease the severity of frosts and heat 
waves and make the growth of some crops which require higher humidity, 
possible. Rainfall of Sind or of adjoining parts will not, however, be 
affected by the Sukkar Barrage. The extension of desert of Kutch will 
increase the occasions of frosts and high maximum temperatures and 
dryne.ss and the amount of dust in air there and in the adjoining regions, 
but will not affect the rainfall; the dust as it settles down gradually on the 
ground may also affect the fertility of the soil. 
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During the periods which may be measured in some thousands of 
years, and not in hundreds of years, large scale climatic changes have been 
discovered over a belt of Asia extending from Syria and Turkey to Central 
Cliina which might have altered monsoon and winter rainfall over Maha 
Gujarat, but measured in terms of a few generations earlier than the 
present, there is no evidence of any changes in the climate of Maha 
Gujarat. The changes apparent to man are sometimes due to changes 
in methods and standards of living and in the wide publicity of events 
now available, but have no basis on actual changes in the values of the 
meteorological elements. 
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^^UJARAT and Saurashtra form tlie western-most part of the Indian 

Union and is the area sitnatcd between 20.3 and 24.5 North latitudes 
and 68.3 to 74.4 East latitudes. It covers approximately an area of 65,000 
square miles. Gujarat proper covers an area of 33,136 square miles, San- 
rashtra, an area of 21,451 square miles and Kutch an area of 16,724 
square miles. 

An immense accumulation of volcanic rocks, principally basaltic 
lavas, known as the Dcccan trap is the most important and extensive 
geological formation which is met with in Gujarat, Saurashtra and Kutch. 
At a few places, particularly in Fanchmalial and Broach distiicts of 
(iujarat, a few granites and gneisses arc occasionally met with. The 
major portion of the land is however covered by old and recent alluvium. 

The climate of Gujarat in the southern districts is decidedly moist, 
while the northern districts have a dry climate nearly approaching that of 
southern Rajasthan. The rainfall in the south averages about 60 inches. 
Around Baroda it is 38 inches and in the northern districts it is as low as 
20 inches. 

The temperatures are normally lower in the southern districts and 
higher in the northern districts. Round about Baroda, during the hot 
weather extending from March to June, the maximum daily temperature 
varies irom 98.0 to 116.0, the highest recorded being 116.2 on i6th 
May, 1925. During the cold weather extending from November to 
February, the night temperatures vary from 30.0 to 67.0, while the day 
temperatures vary from 70.0 to 100.0. The lowest recorded minimum 
temperature was 30.0 on 14th January 1935. The climate during the 
rainy season that is from July to October is hot, moist and relaxing. The 
rains generally cease during the latter half of September and there are 
usually a few weeks of hot weather between the end of the rains and the 
commencement of winter. 
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A scientific and systematic investigation of the soils of Gujarat has 
not been carried out and it is not possible to give a coherent picture of 
the soils of this tract. From information available in research papers and 
departmental reports, it is possible to get sufficient data which has been 
embodied in this article. The soils of Gujarat can be broadly classified 
into five main groups :—(i) Shallow residual soils, (ii) Medium black soil, 
(iii) Deep black soil, (iv ) Sandy loam (Gorat or Goradu) and ( v) Coastal 
alluvium. Ihe soil map of Gujarat (Map I,) shows the distribution of 
these five classes of soils, Analytical results available for a few sites 
which are also shown in the map are given in Table 1 . 

The soils of northernmost districts are predominantly sandy, con¬ 
taining fairly large amounts of coarse sand. They are deficient in organic 
matter and nitiogen but respond well to manining and irrigation. The 
sub-soil well waters are however highly saline and not normally useful for 
iuigation. Attempts to locale good water by deep boring have met with 
success in the eastern portions. A typical analysis of a soil from this area 
is given under Mchsana (Table I, No. 15). Another sample from the 
same area is No. 14. In the westernmost parts of the districts, saline soils 
are met with, the salt content varying from 0.5 to 2.5 per cent. These 
soils are met with in Hanaskantha, Sabarkantha and Mchsana districts. 

Although 90 per cent of the soils of this area are of a sandy nature, 
a soil which is black in colour is met with in patches and chiefly in the 
south-west parts of Mchsana district. A number of tube-wells have been 
sunk in the Harij and Chanasma mahals. The analysis of the water shows 
that waters coming from a depth greater than 300 ft, are highly saline 
containing 200-450 parts of salts per 100,000 parts of water. Waters from 
a depth less than 300 ft. contain about 150 parts of salts per 100,000 parts 
of water and in view of the sandy nature of the soil can be recommended 
for irrigation with certain precautions. 

To ameliorate the condition of the saline soils in the west, shading, 
mulching, and creating a loose tilth are recommended as possible measures. 
Deep and thorough cultivation to enable the easy passage of leachate is 
the important factor; only rain water can be impounded, as well waters 
are highly saline. 

/ 

Two types of soils occur in the Ahmedabad district. Black soil and 
goradu soil. Both types are met with almost in every village and it is not 




Map I. The Soils of Gujarat 
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possible to divide the district into distinct divisions according to the soil 
type. Black soil occurs however, chiefly in the south-west, and the goradu 
soil in the northern and eastern parts of the district. The black soil of the 
district is not very clayey. It contains about 20 per cent of clay and 
about 40 per cent of sand. The sub-soil invariably contaitis horizons of 
lime nodules. They are not very deep like the black soils of South Gujarat 
and very often contain injurious amounts of salts. Some of these .soils are 
however deep and retain large quantities of water during the monsoon, 
when they do not support a cotton crop. They are eminently suitable for 
the production of winter wheat, which is the chief crop taken on these 
soils. The goradu soils are lich loams and respond very well to irrigation 
and manuring. They resemble in many of their characters the rich soils 
of Kaira district. The nutiient content of three soils from this area are 
given below :— 

Percent on air dry basis 



Black soil 

Goradu loam 

Goradu sandy 

CaO 

i.8-d.9 

2,1-4.0 

0.50-0 75 

Nitrogen 

0.05-0.09 

0 04-0.f.9 

0.03-0.07 

P2O5 

0.08-0.16 

0.12-0.17 

0.03-0.09 

KoO 

0 40-0.56 

0. ^8-0.68 

0 20-0.60 


The soils of the Kaira district are subdivided into four main groups 
by the local agiiculturists. 'I'hey are ( i ) goradu, ( 2 ) besar, ( 3 ) black 
and { 4 ) bhatha soils. Te.xturally the^^ are all loams containing large pro¬ 
portions of fine sand, and the practical classilication is baseil on the con¬ 
tent of clay and location of the soil. The first two aie coarser and con¬ 
tain clay from 6.0 to 10.o per cent and 70-80 per cent of sand. The other 
two are finer and contain 10.0 to 13.5 per cent of clay and 50-70 per cent 
of sand. A fuller analysis of a profile of each of this class is giv'^en in Table 
II and Table III. 

The soil met with along the banks of the Main and the Sabarmati is 
coloured lightly yellow and is loose-grained and is the typical goradu soil. 
As we move further away from the rivers to the interior, the colour of 
the soils change to a light grey and they then merge with the besar soils. 
Besar soils are grey in colour, and content of clay is quite variable. They 
are however, as a rule, lighter in colour than black and bhatha soils. 
They are fairly well distributed throughout the district. The black soils arc 
met with invariably in low lying areas, and are due to the recent deposi- 
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lion of liner material by flood-waters. The finer material rarely reaches 
a depth greater then 6 to 8 feet, and they do not have the profile charac¬ 
ters of true black soils. These soils are again differently named in diff¬ 
erent parts of the district. Kyaii land, Kharapat, Mai, Kharaba, Kovan 
are some of the names in common use for this soil. The soil ork the 
banks of VVatrak particulaily is known as bhata land. It is a rich soil 
and is reported to give good crops without application of fertilisers. 

The soils of Kaira district respond very well to manuring and irriga¬ 
tion. They are locally known as “ pieces of gold”. There are 4,000 tube- 
wells sunk in the district and almost the whole area is being brought under 
irrigation. With the coming of the Mahi canal, the whole district is likely 
to be assiiied of a perennial supply of water and would then become the 
granary of Gujarat. 

The soils of the Panchmahal district differ radically from the soils of 
other parts of Gujarat. The soils of this area are chiefly residual soils 
formed by the decomposition of underlying granites and gneisses. The 
soils of other parts of Gujarat are transported soils of alluvial origin. The 
soils are as a rule light-coloured, shallow and infertile. Soils situated on 
the lower plains are however darker in colour, clayey and fertile. Such 
soils, wherever they occur in the district are called besar, and because of 
their high water-holding rapacity, permit of taking a kharif (monsoon) 
and a rabi i winter ) crop every year. Such fertile tracts ar'c situated along 
the banks of the Mahi, on the north and north-east of Godhra, and the 
south of Halol. At other places situated on higher levels, the soils are 
stony or gravelly, shallow, light coloured and invariably of low fertility. 

In the Baroda district two types of soils are met with. They are: 
(i) black and (2) gorat. The first is met with in the southern and sorrth- 
eastern parts and the latter in the northern parts of the district. A typical 
analysis of gorat soil is given under Baroda ( Table I, No. 3 ) and that of 
black soil under Kaijarr ( No. 8 ) and Dabhoi (No. 13 ). Both these soils 
are alluvial and differ chiefly in their content of sand and clay. The black 
soils contain less than 50 per cent of sand while the gorat soils contain 
60 80 per cent of sand. The black soils of this area do not appear to be 
the true black soils. They arc underlain by a sandy sub-soil .sometimes 
containing gravel and sometimes clay. The sub-soil layer invariably 
leaches the water bearing strata. 
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The gorat soils are low in organic matter and nitrogen. They 
contain o,i per cent phosphoric acid and about an equal amount of potash. 
The soils situated to the south (No. 8) although termed black do not 
contain high percentage of clay, and contain the same amounts of phos¬ 
phoric acid and potash. They contain however 0.05-0 06 per cent nitrogen. 
The gorat soils which arc irrigated by the .sewage of the Baroda Municipal¬ 
ity are extremely rich. They contain o 05-0,1.]. per cent nitrogen, o. 1-0.2 
per cent phosphoric acid and 0.3-0.8 i)er cent potash Occasionallj/ 
however there i.s lack of proper drainage, and the .salt content rises to 
harmful levels of about 1.5 per cent. 

The black soils met with in the eastern parts of the district are richer 
in clay (No. 13), but even they are not the true black soils. In thesr; 
parts soils containing a slightly lc.sser amount of clay are teinied 
gorat, and in such cases it is difficult to reconcile the term gorat 
with a loam. They are truly speaking medium black soils. These soils 
are. usually poor in plant nutrients. They contain 0.03-0.04 per ernt 
nitrogen, 0.02-02 per cent potash and are some of the few soils that 
have been reported to respond to phosphatic fertilisers. 

The Broach and Surat disliicts form the southern part of Gujarat 
and the soils in both these districts are predominantly bl.ick cotton soils. 
The black soils in the Broach district arc sharply divided into Ihiee 
distinct chi-sses. i. True black cotton soil or regur; 2. Bhatha soil and 
3. Gorat soil. All the three soils are supjioscd to be of alluvial origin 
formed by the deposition of decomposed trap particles car t ied b}’ theiiver 
Narbada and its tributaries. The soils become more cla3’ey as we move 
westward and along the sca-coasi, there are vast areas of saline soils. 
The black soil is clayey, containing 45 per cent clay and 20.0 per cent 
sand. The sub-.soil is richer in clay it being 55 per cent. They contain 
0.05 per cent nitrogen, 0.07 per cent phosphoric acid and o 08 per cent 
potash. These are the true regur soils to be described later under Surat 
district. The rich alluvial deposits along the banks of the Narbada arc 
known as bhatha soils. The surface soil contains 17.0 per cent clay arrd 
45.0 per cent sand. The sub-soil containts 16.0 per cent clay and 50.0 per¬ 
cent sand. The nitrogen content is high-0.07 per cent, potash corrtent is 
0.12 per cent and phosphoric acid content, 0.07 per cent. The gorat soils 
contain more than 60.0 per cent of sand. They contain 0.04 per cent 
nitrogen, 0.07 per cent phosphoric acid and o.io per cent potash. All the . 
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soils of tliis district are rich in organic matter, which varies from 4 o to 
7.0 perV-ent, Tliey are low in lime which is usually about 0*4 per cent. 
A typical analysis is under Kosamba (Table I, No. 9 ). 

Like the soils of the Broach district, those of Surat district can also 
be sub-divided into tiuee sub-groups. They are however all blaok in 
colour, except in plaecs situated at high levels. The deep black cotton 
soils arc met with both in this district and in the Broach district. These 
arc also referred to as black cotton soils or regur. They have been termed 
as tropical black earth or trojucal chernoseui. They are as a rule black in 
colour, contain a high percentage of clay and crack heavily during summer. 
'Plui cracks oftcn-times are one inch wide and extend to depths as deep as 
ten feet. It is believed that these soils are formed by the washing down 
of disintegrated material fi'om higher level. They are always found 
within the area of the Deccan trap. They vary in depth according to 
])osition and when very deep have been probably accumulated as an al¬ 
luvial deposit. The deep black soils .shown in the map are deep and 
extend at some places to a depth of 20 feet. Representative analytical 
tigiires for the surface soil are given in 'fable 1 . Soils from Dhulia ( No. 4 ), 
Gandevi ( No. 6), Jalgaon ( No. 7 ), Navsari ( No. Ii ) and Surat ( No. 12) 
are from this tiact. 'flie morphological description of a virgin soil profile 
in this tract is given below: — 

Varkhed ( Dhulia taluka, West Khandesh N. Lat. 20.9; E.long. 74.8 ; 
rainfall average=23.0"; Elevation tooo ft. above mean sea level; tempera- 
ture-Max. 93. 6"F, Min. 67.7°!^, Natural vegetation-thorny bushes and 
acacias. Sub-soil drainage-good. Topography-gently sloping, i in 300. 


Horizon Colour 

i Drv 

' noss finn 


W 1.14. 

„ structure 


Remarks. 


A o’-9" — Black Homo- Granular Porous Clayey Ample roots 

geneous. very little 

lime. 

B 9'-2o'' Grad- Ashy Hetero- Cloddy Compact Clayey Rootlets 

ual black, geneous. absent. 

Many lime 
nodules. 

- 20'- Sharp Ash Homege- Cloddy Porous Pebbly Many pebbles 

colo- neons. clay. and lime 

ured. nodules. 
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No parent rock or marriim is met v/itli uplo 7 feet. Owing to 
their dense consistency, they become unworkable during heavy rains 
particularly when the cracks are hllcd. Ordinarily, it permits easy 
drainage for the first rains even if tliey are heavy for the water drains 
away rapidly through the many wide cracks. They vary in colour, con¬ 
sistency and fertility but are invariably highly ret'uilive of moisture. In 
the hot weather shiinkage due to cvaj'ioration causes the formation of 
numerous cracks which are often several feet deep. This feature has given 
rise to the statement that " Black soil ploughs itself”. The fine paiticles 
that are detached from tlie suiface fall down the cracks and reach lower 
levels, and fresh new surface is exposed to weathering every year. 

The contents of soluble silicates, iron and alumina are fairly constant 
within moderate limits. The amount of magnesia is high and also constant. 
The content of lime however varies both in amount and in the foim in 
which is is found. It occurs usually both as carbonate and as silicate. 
The content of potash vaiies considerably^ and is usually sufficient for 
normal crop growth. I'he amount of phosphoric acid, nitrogen and organic 
matter is however fre(|uenlly low. The colloidal material of the soil is rich 
in montmorillonitic and beidellitic group of minerals. 

The deeper black soils do not appear to be suitable for iriigation, 
but those of moderate depth and having a substratum affording good 
drainage admit of well irrigation and can produce under proper manage¬ 
ment all kinds of gard(;n crops. As (he name signilies, the soil is pre¬ 
dominantly used for cotton in rotation with jowar. Owing to its high clay 
content however, it becomes unworkable during heavy rains, and in sucli 
places is better adapted for rabi crops of wheat, linseed, gram etc. than for 
cultivation in the kharif season. 

So far as the soils of Surat district are concerned, they are formed 
by the particles washed down in the river Tupti. The black soils contain 
roughly about equal parts of clay, silt and sand. Ihey contain about i.o 
per cent lime, 0.04-0 07 per cent nitrogen, and the same amount of phos¬ 
phoric acid, and 0.25 per cent potash. They are clnelly used for cotton 
growing. The bhatha soils and gorat soils are used chiefly for garden 
crops. Bhatha soils contain about 20.0 per cent clay and 60.0 per cent 
sand. The nitrogen, phosphoric acid and potash content are respectively 
0.04 per cent, 0.06 per cent and 0.17 per cent. The gorat soils contain 
about 80.0 per cent sand and 6-10 per cent clay. Their content of nutri- 
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eutj, is, nitrogen 0.08 per cent, phosphoric acid 0,03-0.7 per cent and potash 
0.25-0.33 per cent. 

'I'wo typical analyses froin Saurashtra are given in Table I, Amreli 
( No. 1) and Dwarka ( No. 5 ). The first represents soils met with on the 
plains and a variety of medium black soil. It is the typical agricultural 
soil in .Saurashtra. In the hilly parts the soils are however shallow and 
often gravelly. These are poor in clay and of low fertilitJ^ The soil met 
with along the coast line of Saurashtra is represented by the second sample 
from Dwaika. These soils are poor in organic matter and nitrogen. 

A number of itrigation projects are under construction. A few 
typical analysis of soils to be commanded by these projects is given in 
I'able 1 \'. The dam sites are shown in Map I. 

Laige Artesian boia's yielding large quantities of water have been 
constructed ]'iaiticidarly in the Zalawad district. The majority of the 
watci.s aie however found to be highly saline containing moie than 200 
paitsof salts pei- 100,ooG parts of water. They have been reported to l)e 
nnsiiitable for iriigation, and wherever used have caused deterioration of 
the soil. 

'I'he soils of Kutch aie shallow and stoney. Major portion of the 
land i.b saline land, tin* salt content being extremely high at places. 
There is dej)ositii)n of gypsum and calcium carbonate in the subsoil 
lioii/ons. 'flu; agricultural soils are poor in nitrogen and fair in 
phosphoric acid and potash content. The Pj^ varies from 7.26 to 7.82. 

Investigations on the soils of Gujarat arc being carried out at the 
Institute of Agricidture, Anand, and some of the results obtained so far 
are given below : — 

1 Exj)erimrnts carried out on the growth and yield of bajri as 
affected by depth of ploughing on the Goradu soils of Kaira district show 
that when ploughed in summer to a depth of I2''-14'', the yield of bajri is 
invariably about 42 per cent more as compared to that obtained by 
ploughing to a depth of 4" by the ordinary bullock drawn plough. An 
examination of the soil during the growth period does not reveal increased 
availability of any particular nutrient. The moisture content in horizons 
deeper than one foot appears to be the only factor that is constantly 
variable for it is higher in the deeply ploughed soils. 

2 The organic matter content in the soils of Gujarat is high during 
the rainy season. When the soils become dry, it rapidly decomposes and 



becomes almost zero during the hot summer months. If the soil is 
irrigated or is kept moist, the organic matter does not decompose so 
rapidly, and sufficient organic matter is present in soils irrigated for the 
production of summer bajri, 

3 The total nitrogen, content in the soil remains fairly constant 
during the monsoon, even when a crop like bajri is standing, and after the 
harvest of the crop, it increases gradually during the winter, but falls to a 
low level during summer. The nitrate nitrogen is high during the hot 
summer months, and continues at a low level throughout the whole of the 
rainy-season and the early part of winter. 

4 An examination of typical soils of Gujarat shows that they 
contain 0.03-0-12 per cent total manganese and more than 20 p.p.m. of 
available manganese. Those rich in total manganese are also rich in 
reactive oxides of manganese. The readily soluble manganese which is a 
true indicator of manganese availability in soils was found to vary from 
iG'26o p f).in. in sixty soils that were examined. The manganese content 
in mature leaves of a number of plants has been found to vary from 30-148 
p.p in. As a rule grasses and cereals contain small amounts and leguminous 
plants contain large amounts. The results obtained during the investiga¬ 
tion show that there is little likelihood of crops suffering either from 
deficiency or toxicity of manganese on the soils of Gujarat. 

5 The different forms of potassium in 65 different soils of Gujarat 
and Sauiashtra have been determined. Exchangeable potassium has been 
found to vary in these soils from 270 to 1280 lbs. per acre. Potassium 
soluble in hydrochloric acid varies from 2780 to 9760 lbs. per acre and the 
degree of potassium saturation varies from 0.75 to 9.90. An exanTination 
of the distribution of potassium in four typical profiles shows that there 
is decrease in the content of potassium with increasing depths. The 
average loss of potassium on rain-fed soils is 29 7 lbs. per acre “per season, 
if no crop is standing. Under artificial irrigation, this,loss is only 13.5 lbs. 
per acre. When a crop is standing on the soil.jhe loss is less in cither case. 
The results obtained show that tfiere is sufficient readily available potas¬ 
sium for a crop during the growing season in the soils of Gujarat. 
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TABLE 

Analysis of soils of Gujarat 
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a 
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•o 
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Q 
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V 
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6 

• d 

0 

(d 

J 5 P 

cd 
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Coarse sand 

4.21 

0.42 

0.74 

4-47 

5.07 

0.25 

4-15 

Fine sand 

33.78 

80.07 

76.57 

26.56 

34-56 

27.36 

25.62 

Silt 

23-50 

10.75 

8.25 

18.99 

22.90 

23 55 

17.10 

Clay 

21.35 

5.50 

11.25 

50.02 

20.00 

40.37 

5314 

Moisture 

8.42 

I 22 

2.20 

— 

3-33 

7-75 

— 

Calcium carbo- 

942 

— 

0 26 

1.63 

11.90 

0 52 

2.69 

nate 

Nitrogen 

0 068 

() 067 

0.053 

O.IIO 

0.055 

0 044 

O.IIO 


8.5 

8.2 

7.8 

— 

8.8 

7-9 

— 

Acid insoluble 

49.34 
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TABLE IV 

Analysis of soils under irrigation projects in Saurashtra. 
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A BRIEF SKETCH OF THE VEGETATION 
OF GUJARAT AND SAURASHTRA 

By 

Dr. V. G. Phatak, 

Head of the Department of Botany, M. S. University of Baroda. 

GUJARAT 

^UJARAT is divided into lo districts. They arc Sabarkantha, Amrcli, 

Banaskantha, Mehsana, Surat (including some portion of the Dangs), 
Broach, Baroda, Ahmedabad, Kaira and Panchmahals. The difi'ercnces in 
its marked variegated vegetation of the table lands and the hills stand 
directly in relation to the edaphic and climatic factors. The portion to 
the south-east, Ihc Dangs region is trappean, and the adjoining low lying 
lands comprise a black cotton soil country while the portion to the west 
and north and north-east is granitic and calcareous. 

Most of the portion of Gujarat is traversed by big rivers viz. Ambika, 
Puma, Kim, Tapi, Narbada, Main, Deo, Sabarmati etc. intersecting the 
Hat country into pieces of well cultivated lands yielding bumper crops 
including cotton and tobacco. 

The south-east portion comprising the hilly tracts of the Dangs yield 
a great amount of valuable timber of the best quality and other products 
useful in local industries while in the north-east outskirts which join the 
hills known as Pavagadh, the denizen of the forest is teak while other 
products are of small value. 

Two places of Gujarat, namely, the Dangs and Pavagadh were geo¬ 
logically surveyed and investigated for medicinal plants and both of them 
are the outskirts of the Sahyadris, exhibiting similar types of plants. 
Both show the deciduous type of forests. 

In general, three main vegetational types occur in the region—decidu¬ 
ous forest, grass lands and scrub jungles (Butea savana). The hilly tracts 
of Pavagadh, Rajpipla, Devgadh Baria and Chhota Udaipur support decidu¬ 
ous types of vegetation. The vegetation of Dangs is also of deciduous 
type. The dominant trees in the deciduous forest are usually Terminalias 
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and only the richer forests support the Teak. The scrub jungles (Butea 
savana) in drier regions consist of Butea, Acacia and other shrubs. 

TYPICAL PLANTS OF GUJARAT 
TREES 


Sr.No. Name of plant. 

1. Saccopetaliim tomentosum 
H. f. & T. 

2. Grataeva religiosa, Forst. 

3. Bonibax nialabaricuin, DC. 

4. Thespesia populnca, Soland. 

5. Sterculia urens, Roxb. 

6. Guazurna tornentosa, 

H.B. & K. 

7. Grewia asiatica, L. 

8. (ircvvia tiliaefolia, V'^ahl. 

9. Feronia olephantiini, Corr. 

10. Aegle marmelos, Corr. 

11. Murray a exotica, L. 

12. Miirraya koenigili, Spreng. 

13. Garuga pinnata Roxb. 

14. Ailanthus c.xcelsa, Roxb. 

15. Caiiarium stricliim, Roxb. 

16. Azadiiachta indica, Juss. 

17. Zizyphus jujuba, Lam. 

18. Zizyphus xylopyrus, Willd. 

19. Rhamnus wightii, W. N. A. 

20. .Sernecarpiis anacardium, L.f. 

21. Odiiia wodier, Roxb. 

22. Dalbergia sissoo, Roxb. 

23. Erythrina indica, Lam- 

24. Pongamia glabra. Vent. 

25. Butea frondosa, Koenig. 

26. Bauhinia racemosa, Lam. 

27. Cassia fistula, L. 

28. Tamarindus indica, L. 

29. Acacia arabica, Willd. 

30. Acacia sp. 


Natural Order. 

Vernacular na 

Anonaceae. 


Capparidaceae. 

Varno. 

Bombacaceac. 

Samul. 

Malvaceae. 

Paraspiplo. 

Sterculiaceae. 

Kagdoli. 

do 

Rudrakshi. 

Tiliaceae. 

Phalsa. 

do 

Dhaman. 

Rutaceae. 

Kolhi. 

do 

Bili. 

do 

Kunti. 

do 

Mitho Limbdo 

Burseraceae. 

Kunuk. 

Simarubiiceae. 

Maharukh. 

Burseraceae. 


Meliaceae. 

Limbdo. 

Rharnnaceae. 

Ber. 

do 

Ghatbor. 

do 

Ragatrohido. 

Anacardiaceae. 

Bhilamo. 

do 

Shimti. 

Papilionaceae. 

Sisam. 

do 

Pangaro. 

do 

Kanaji. 

do 

Khakharo. 

Caesalpineae. 

Asintro. 

do 

Garmalo. 

do 

Amli. 

Mimosae. 

Bawal. 


do 
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Sr. No. Name of plant. 

31. Acacia catechu, Willd. 

32. Albizzia procera, Benth. 

33. Albizzia lebbek, Benth. 

34. Dichrostachys cinerea, W. & A. 

35. Prosopis spicigera, L. 

36. Pithecolobiuni dulce, Benth. 

37. Moringa pterygosperma, 

Goert. 

38. Sapindiis trifoliata, L. 

39. Terminalia belerica, Roxb. 

40. Terminalia tomentosa, VV. Ik. A. 

41. Anogeissus latifolia. Wall. 

42. Careya arborea, Roxb. 

43. Eugenia jambolana, Lam. 

44. Alangium lamarckii, Thvv. 

45. Adina cordifolia, Bth. & Hk. f. 

46. Stephegyne parvifolia, Korth. 

47. Randia diimetorum, Lam. 

48. Randia uliginosa, DC. 

49. Moririda tinctoria, Roxb. 

50. Morinda citrifolia, L. 

51. Ixora parviflora, Vahl. 

52. Vangueria spinosa Roxb. 

53. Bassia latifolia, Roxb.. 

54. Diospyros embryopteris, Pers. 

55. Wrightia tinctoria, Br. 

56. Wrightia tomentosa, R. & S. 

57. Holarrhena antidysenterica. 
Wall. 

58. Nyctanthes arbor-tristis, L. 

59. Mimusops hexandra, Roxb. 

60. Mimusops elengi, L. 

61. Salvadora persica, L. 

62. Cordia myxa, L. 

63. Cordia rothii, R. & S. 

64. Oroxylum indicum, Vent. 


Natural Order. 

Vernacular name. 

Mimosae. 

Khair. 

do 

Siris. 

do 


do 

Velantro. 

do 

Shamdo. 

do 

Goras amli. 

Moringaceae. 

Hargavo. 

Sapindaceae. 

Aritho. 

Corabretaceae. 

Behedo. 

do 

Sadado. 

do 

Dhavdo. 

Myrtaceae. 

Kumbhi. 

do 

Jambudo. 

Cornaceae. 

Ankol. 

Rubiaceae. 

Haldu. 

do 

Kadamb. 

do 

Mindhal. 

do 

Gangad. 

do 

Rangari. 

do 

Rangari. 

do 

Bakora. 

do 

Al. 

Sapotaceae. 

Mahudo. 

Ebenaceae. 

Timbru. 

Apocyiiaceac 

Kuda. 

do 

do 

do 

do 

ft 

Oleaceae. 

Parijatak. 

Sapotaceae. 

Rayan. 

do 

Borsali. 

Salvadoraceae. 

Piludi. 

Boraginaceae. 

Gunda. 

do 

Gundi. 

Bignoniaceae. 

Tetu. 
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Sy. No. Name of plant. 

Natural Order. 

Vernacular name. 

C5. 7 'ectoiia granclis, L. 

Verbenaceae. 

Sag. 

66. Gmelina arborca, Roxb, 

do 

Sevan. 

67. Vite.\ negundo, L. 

do 

Nagod. 

68. Bridclia retusa, Spr. 

liuphorbiaceac 

Asan. 

69. Phyllanthus crublica, L. 

do 

Amla. 

70. Putranjiva roxburghii, Wall. 

do 

Putranjivi. 

71. Euphorbia iieriifolia, L. 

Euphorbiaccae. 

Thor. 

72. Holoptelea integrifolia, 

Urticaceae. 

Kanaj. 

Planch. 



73. Treraa oricntalis, Bl. 

do 


74. Streblus asper, Lour. 

do 

Sarero. 

75. Ficus bcngalensis, L. 

do 

Vad 

76. Ficus religiosa, L. 

do 

Piplo. 

77. l''icus glomerata, Koxb. 

do 

Umber. 

78. Ficus tsiela, Wt. 

do 

Pipri. 

79. Ficus hispida, L. 

do 

Gadhedumbro. 

CLIMBERS 


1. Canavalia ensiformis, DC. 

Papilioiiacoae. 

Abo. 

2. Abrus precatorius, L. 

do 

Chanoti. 

3. Clitoria ternatea, L. 

do 

Gokrankawach. 

4. Mucuna pruriens DC. 

do 

Kavach 

5. Acacia concinna DC. 

Mimosae. 

Shikakai. 

6. Acacia intsia, Willd. 

do 


7. Caesalpinia bonducella, Flem. 

Caesalpineae. 

Kachki. 

8. Cardiospermurn halicacabutn, L. 

, Sapindaceae. 

Karolia. 

9. Cocculus villosus DC. 

Menispermaceae. 

Vasanvel. 

10. Cocculus macrocarpus, W. & A. 

do 


II. Tinospora cordifolia, Miers. 

do 

Galo. 

12. Cissampelos pareira, L. 

do 

Pahadvel. 

13, Vitis trifolia, L. 

Vitaceac. 


14. Combretum ovalifolium Roxb. 

Combretaceae. 


15. Coccinia indica, W. & A. 

Cucurbitaceae. 

Ghelodu. 

16. Bryonopsis laciiiiosa, Hk. f. 

do 

Shivlingi. 

17. Jasminurn pubescens, Willd. 

Oleaceae. 

Jai. 

18. Anodendron paniculatum, 

Apocynaceae. 


A. DC. 
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Sr. No. Name of plant. 

Natural Order. 

Vernacular name 

19. Cryptostegia grandiflora Br. 

Asclepiadaceae. 

Pardeshi dodi. 

20. Daemia extensa, Br. 

do 

Dhudeli. 

21. Dregea volubilis, Bth. 

do 

Nanidodi. 

22. Marsdenia tenacissima W. & A. do 

Dodi. 

23. Oxystelma csculentum, Br. 

do 


24. Hemidestnus indicus, Br. 

do 

Anantmul. 

25. Pergularia pallida, W. & A. 

do 


26. Pentatropis microphylla, W. & A. do 

27. Rivea hypocrateriformis, 

Surajvel. 

Chois. 

Convolvulaceae. 

Fangvel. 

28. Ipomoca rumicifolia, Chois. 

do 


29. Ipomoea carnea, Jacq. 

do 


30. Ipomoea pcstigridis, L. 

do 

Vagbpadi 

31. Ipomoea quamoclit, L. 

do 


32. Ipomoea coccinea, L. 

do 


33. Argyreia speciosa, Sweet. 

do 

Samudrashok. 

34. Ciiscuta reflexa, Roxb. 

35. Asparagus racemosus, var. 

do 

Ambervel. 

javanica, Bak. 

Lillaccae. 

.Shatavar. 

36. Smilax macrophylla, Roxb. 

do 


37. Dioscorea bulbifera, L. 

Dioscorcaceae. 

Varahikand. 

SHRUBS 


I. Anona squamosa, L. 

Anonaceae. 

Sitaphal. 

2. Capparis spinosa, L. 

Capparidaccae. 

Kanthario. 

3. Capparis horrida, L. f. 

do 


4. Capparis zeylanica, L. 

do 


5. Capparis scpiaria L. 

do 


6. Capparis aphylla, Roth. 

do 

Kera. 

7. Maerua ovalifolia, Carnb. 

do 


8. Cadaba indica, Lam. 

9. Chochlospermum gossypium. 

do 

Teliokand. 

DC. 

Bixaceae. 


10. Abutilon indicum, Sweet. 

Malvaceae. 

Kachki. 

II. Glycosmis pentaphylla, Corr. 

Rutaceae. 


12. Helicteres isora, L. 

Sterculiaceae. 

Mardasing. 



Sr. i\o. .\ut}>ie of plant. 

Natural Order. 

Vernacular name. 

13 I'hicoiirtiii ramontchi, T., Her. 

Celastraceae. 


14. Celastrus paniculata, Wilkl. 

do 

Malkangni, 

15, Gynniosporia montana, Benth. 

do 

Vikalo. 

16. Cassia ocoiclontalis, L. 

Caesalpineae. 

Kasandro. * 

Ty. Cassia lora, ]^. 

do 

'I'akla. 

18. Cassia auriculata, L. 

do 

Awal. 

19. Woodfottlia floribimda, Salisb, 

Lythraccae. 

Dhayati. 

20. Plumbago zoylauica, T.. 

Pluinbaginaccae. 

Cliitro. 

21. Calotroj)is proccra, Br. 

Asclepiadaceac. 

Nanoakdo. 

22. Calotropis gigantea, Br. 

do 

Aka do. 

23. Datura alba, Nees. 

Solanaceae. 

Dhanturo. 

24. Aiidrograpliis paniculata, Necs. 

Acanthaceac. 

Lilu kirayatu. 

25. Clerodendron iucrine, Goert. 

Verbenaceae. 

Arid. 

2f>, CltModcudrori pldomoides, Willd, 

do 


27. Adhatod.i vasica, Necs. 

Acanthaceac. 

Adursi. 

28. J.itropli.i glandulifera, Roxb. 

Euphorbiaceae. 

Moglo crand. 

29. Jalropha curcas, L. 

do 

Rantanjyol 

30. Pliyllauthus rcticulatus, Poir, 

do 


31. liupliorbia tirucalli, L. 

do 

Kliarsani, 

32. Lantana camara, L. 

Verbenaceae. 

Tanlani. 

HERBS 


I. Argernone mcxicana, L. 

Papaveraceae. 

Darudi 

2. Clcome viscosa, L. 

Capparidaceae. 

Pilitanmani. 

3. Gynandropsis pentaphylla, DC, 

do 

J'anmani. 

4, Polygala erioptera, DC. 

Polygalaceae. 

Bhoyshan. 

5. Polycarpaea corymbo-sa, Lam. 

Caryophyllaceae. 

Jinapanano 

Okrad. 

6. Portulaca oleiacea, L. 

Portulacaceae. 

Ghol. 

7. Portulaca suffruticosa, Wt. 

do 


8. Portulaca quadrifolia, L. 

do 


9. Bergia odorata, Edgew. 

Elatineae. 

Gandharookharad. 

10. Urena lobata, L, 

Malvaceae. 

Vagdanobhindi. 

II. Urena sinuata, L. 

do 


12. Hibiscus tetraphyllus, Roxb, 

do 

Katalobhindo. 

13. Corchorus capsularis, L. 

Tiliaceae 

Borchhuchi. 

14. Corchorus antichorus, Roeusch. 

do 

Zinkichhuchi. 
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Sr. No. Name of plant. 

15. Corcliorus acutangulus, Lam. 

16. Triumfetta rhomboidea, Jacq. 

17. Tribulus terrestris, L. 

18. Biophytum sensitivurn, DC. 

19. Clitorea biflora, Dalz. 

20. Crotolaria medicaginea, Lam. 

21. Desmodium gangeticum, DC, 

22. Desmodium diflusiiiu, DC. 

23. Teplirosia purpurea, Pers. 

24. Tcphrosia villosa, Pers. 

25. Heylandia latebrosa, DC. 

26. Alliagi camclorurn, P'isch, 

27. Mollugo oppositifolia, L. 

28. Mollugo cerviana, Ser. 

29. Pimpinella sp. 

30. Dcntella repcns, I'orst. 

31. Hedyolis sp. 

32. Anotis foetida, Bk, and Hk. f. 

33. (irangea inadcraspatana, Poir. 

34. Tridax procumbetis, L. 

35. Launca pinnatifida, ('ass. 

36. Caesulia axillaris, Koxb. 

37. Ageratum conyzoides, L. 

38. Bideiis pilosa, L. 

39. Blainvillea latifolia, DC. 

40. Xantbium strumarium, L. 

41. Blumea lacera, L. 

42. Eclipta alba, Clke. 

43. Cyathocline lyrata, Cass. 

44. Ecliiriops echinatus, Roxb, 

45. Sphaeraiithus indicus. 

46. Gnaphalium indicum, L. 

47. Emilia javanica, c. Rob. 

48. Enicostemma btorale, Bl. 

49. Heliotropium supinum, L. 


Natural Order. 

Vernacular name. 

Tiliaceae 

Clihuchi. 

do 

Zipti. 

Zygophyllaccae. 

Gokhru. 

Geraniaceae. 


Papilionaceae. 

Ubhigarni. 

do 

Ran inethi. 

do 

Ekpani pandito. 

do 

Tripaiii paiidio. 

do 

Sarpankho. 

do 

Riiiizalo sar¬ 


pankho. 

do 

Adadio. 

do 

Jawas. 

Ficoideae. 


Ficoideae. 


Umbelliferae. 


Rubiaceae. 


do 


do 


Compositae. 

Zinkimuiidi. 

do 

Pardcslii bhangro 

do 

Bhoipathaii. 

do 


do 

Makadmari. 

do 

Samarkokdi. 

do 

Dholu fuldu. 

do 


do 

Kapurio. 

do 

Bhangro. 

do 


do 

Ulkato. 

do 

Gorakhinundi. 

do 

Fulvo. 

do 


Gentianaceac. 

Kirayat. 

Boraginaceae, 
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Sr. No. Name of plant. 

Natural Order. 

Vernacular na 

50. Jloliotropiuni marifolium, Rctz. 

Boraginaceae 

Hastisunda. 

51. Trichodesma iridica, Br. 

do 

Undhafuli. 

52. Trichodesma zeylanica, Br. 

do 

• 

53. Convolvulus rottlerianiis, Chois. 

Convolvulaceae. 


54. Convolvulus arvensis, L. 

do 

Shankhavcl. 

55. Iivolvnlus alsinoides, L. 

do 

Vishnukranta 

56. Solanum nigrum, L. 

Solanaceae. 

Piludi. 

57. Solanum xanthocarpum, Schl. 

do 

Laxmana. 

58. Withania somjiifera, Dun. 

do 

Ashwagandha 

59. Ph3 salis minima, L. 

do 

Popti. 

60. Sojuibia delphinifolia, Don. 

Scrophulariaceae. 

()i. Stiiga densillora, Bth. 

do 

Agio. 

62. Lindenbergia urticaefolia, Link. 

do 

Bhuichati. 

63. Linaiia ramobissima. Wall. 

do 

Bhit galodi. 

64. Herpestris monniera, Bth. 

do 

Niibrahrni. 

65. Sternodia viscosa, Roxb. 

do 


66. 'i'orenia asiatica, L. 

do 


67. Celsia coromandeliana, Vahl. 

do 

Kalhar. 

68. Roottlera hamosa, Br. 

Gesneriaceae. 


69. j\Iart3’nia diandra, Glox. 

Pedalincae. 

Vichho. 

70. Scsamum indicum, L. 

do 

Tal. 

71. Sesarnum laciniatiim, Klein 

do 


72. Ruellia patula, Jacq. 

Acanthaceae. 

Makadgandhi. 

73. Andrographis paniculata, Nees. 

do 

Chirayat. 

74. Barleiia prionitis, L. 

do 

Kateseriu. 

75. Daedalacanthus purpurescens, Anders, do 


76. Hygrophila spinosa, Anders. 

do 

Talimkhana. 

77. A.systasia coromandeliana, Nees. 

do 


78. Peristrophc bicalyculata, Nees. 

do 

Karia dhedi. 

79, Lepidagatliis cristata, Willd. 

do 

Paneru. 

80. Lippia nodiflora, Miclix. 

Verbenaceae. 

Ratavalip. 

81. Anisomeles ovata, Br. 

Labiatae. 


82. Ocimum sanctum, L. 

do 

Tulsi. 

83. Ocimum gratissimum L. 

do 

Ramtulsi. 

84. Leucas aspera, Spr. 

do 

Kubo. 

85. Leonotis nepetifolia, Br. 

do 

Dipmal 
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Sr. No. Name of plant. Natural Order. Vernacular name. 


86. Alternanthera sessilis, Br. 

Amarantaceae. 

. Panini Bhaji. 

87. Alternanthera triandra, Lam. 

do 


88. Celosia argentea, L. 

do 


89. Digera arvensis, I'orsk. 

do 

Kajejaro. 

90. Pupalia lappacea, Moq. 

do 

Gajarzepti. 

91. Am.arantus gangeticus, L. 

do 

Tandaljo. 

92. Anirantus spinosus, L. 

do 


93. Aciua laiiata, Juss. 

do 

Gorakjanjo. 

94. Loranthiis longiflorus, Desr. 

Loranthaceac, 

Van do. 

95. Vi-scum articulatum, Biirrn. 

do 


96. Acalypha indica, L. 

Euphorbiaceae. 

Kupi. 

97. Acalypha ciliata, I'orsk. 

do 

Kunzelo dadro. 

98. Fluggea microcarpa, Bl. 

do 

Damdosli. 

99. Phyllaiithus maderaspatensis, L. 

do 

Bakrato. 

100. Euphorbia pilulifera, L. 

do 

Nagla Dhudeli. 

101. Euphoibia hypericifolia, L. 

do 

Dhudeli. 

102. Chrozophora plicata, Juss. 

do 



SAURASHTRA 


The peninsular portion of Saurashtra lies on the west coast of India. 
Physical features .suggest that it may once have been an island or a group 
of islands of volcanic origin. Half way along its northern border stretches 
a flat desert called the Rann studded with deposits of salt. The surface is 
eveiywhere undulating or broken into hills. The highest eminence lie in 
an arc across the south of the peninsula, the loftiest summit from west to 
cast reaching 2000 ft. ( Oshain ) and 36C6 ft. ((iimar) above sea level. On 
the south and south-west, the province is bounded by the Arabian sea, on 
the north-west by the gulf of Cutch and on the east by the gulf of Cambay. 

The northern series of hills is characterised by sterility. In their 
eastern extension they present low ridges of whitish or reddi.sh sandstone 
and purple green or gray shales, through which traps occasionally crop. 
Towards centre large areas are occupied by flows of basalt and westward, 
traps and occasionally iron-clay are met passing again under beds of 
chalky sandstone. 

Beit is a narrow crooked strip of sand and rock to the east of 
Okhamandal point and about eight miles long. All round the island 
conch shells are found in abundance. 
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Most of the rocks that occur in Gujarat are also found in Saurashtra. 
Quartz and other metamorphic rocks appear here and there embedded in 
sandstone. 

Okhamandal has extensive tracts of thor and scrub jungle with a few 
Babul and Tamarind trees of stunted growth. • 

Tlie south-west winds that prevail during the monsoon being saturat¬ 
ed with brine have unfortunately the very opposite effect to that of 
quickening the development of vegetation and this is the primary cause 
of its utter absence along the sea coast. 

In general, four main types of vegetation occur in the region— 
deciduous forests, grass lands, scrub jungles ( Butea savana) and sand 
deserts. 

The hilly tracts of the Gir forests support deciduous type of vegeta¬ 
tion. The dominant trees in the deciduous forests arc usually Terminalias 
and only richer forests support Teak. The scrub jungles ( Butea savana) 
consist of Butea, Acacias and other trees. The sand deserts comprise 
only the thors and otlier thorny bushes here and there including an in¬ 
teresting Gymnosperm—Ephedra. 

TYPICAL PLANTS OF SAURASHTRA 


5 . N. Name of the plant 

Natural Order 

Vernacular name 

I. Cappaiis aphylla, Roth. 

Capparidaceae. 

Kera. 

2. Cappaiis galcata, Fres. 

do 


3. Cleorne viscosa, L. 

do 

Pilitanamani. 

4. Gynandropsis pentaphylla, DC. 

do 

Tanamani. 

5. Cadaba indica, Lam. 

do 

Teliokand. 

6. Crataeva religiosa, Forst. 

do 

Varno. 

7. Portulaca oleracea, L. 

Portulacaceae. 

Lunibhaji. 

8. Portulaca quadrifolia, L. 

do 

Luni. 

9. Tamarix dioica, Roxb. 

Tamaricaceae. 

Lai. 

10. Abutilon indicum. Sweet. 

Malvaceae. 

Kanchki. 

II. Abutilon muticum. Sweet. 

do 

Makhmalikha- 



pat. 

12. Adansonia digitata, L. 

do 

Choramlo. 

13. Bombax malabaricum, DC. 

do 

Semul. 

14. Hibiscus micrantlius, L, f. 

do 

Chanakbhindo. 
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S>. No. Name of plant. 

15. Grewia asiatica, L. 

16. Triiimfetta rotundifolia, Lam. 

17. Corchorus antichoriis, Roeusch. 

18. Tribuliis terrestris, L. 

19. Fagonia cretica, L. 

20. Balsamodc ndron mukul, Hook. 

21. Boswellia serrata, Roxb. 

22. Balanites roxburghii, Planch. 

23. Ailanthus excelsa, Roxb. 

24. Azadirachta indica, Juss. 

25. Zizyphus jujiiba, Lamk. 

26. Cardiospermiim halicacabum, 

L. 

27. Moringapterygosperma, Goert. 

28. Tavciniera numinularia, DC. 

29. Crotolaria medicaginea, Lam. 

30. Crotolaria burhia. 

31. Cylista tomentosa, Roxb. 

32. Tephrosia tenuis, Wall. 

33. Sesbania aculeata, Pers. 

34. Alliagi camelorum, Fiscli. 

35. Butea frondosa, Koenig. 

36. Pongamia glabra, Vent. 

37. Parkinsonia aculeata, L. 

38. Cassia auriculata, L. 

39. Cassia occidentalis, L. 

40. Cassia tora, L. 

41. Cassia fistula, L. 

42. Tamarindus indica, L. 

43. Acacia Senegal, Willd. 

44. Acacia arabica, Willd. 

45. Acacia farnesiana, Willd. 

46. Albizzia lebbek, Benth. 

47. Pithecolobium dulce, Benth. 

48. Terminalia catappa, L. 

49. Ammania baccifera, L. 


Natural Order, Vernacular name. 


Tiliaceae 

Phalsa. 

do 

Zipto. 

do 

Bahufali. 

Zygophyllaceae. 

Gokharu. 

do 

Dhamasa. 

Burseraceae. 

Gugal. 

do 

do 

Simarubaceae. 

Hingora. 

do 

Alavo. 

Meliaceae. 

Limbdo. 

Rhamnaceae. 

Bor. 

Sapindaceac. 

Karolia. 

Moringaceae. 

Sargavo. 

Papilionaceae. 

Jethimadh. 

do 

Ran methi. 

do 

Vagdau shan. 

do 


do 

Zinko sarpanko. 

do 

Ekad. 

Papilionaceae. 

Jawas. 

do 

Khakharo. 

do 

Kanaji. 

Caesalpincae. 

Ganda bawal. 

do 

Awal. 

do 

Kasandro. 

do 

Kuvadio. 

do 

Garmalo. 

do 

Amli. 

Mimosae. 

Gorad. 

do 

Babul. 

do 

Jeribawal. 

do 

Kalasiris. 

do 

Goras amli. 

Combretaceae. 

Jangli badam. 

Lythraceae. 

Jalagio, 
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^r. No. Name of plant. 

50. Lavvsonia alba, Lam. 

51. Lryonopsis laciniosa, Ilk. f., 

52. Corallocarpus epigacu.s, Ilk. f. 

53. Mollugo hiita, Tliuiib. 

54. Vernonia cinerea, Less. 

55. Lactiica sp. 

56. Grangca maderaspatana, Poir. 

57. Vicoa cermia, Dalz. 

58. Lclipta erecta, L. 

59. Lchinops echinatus, DC. 

60. Tridax prociimbens, L. 

61. Launea nudicaulis, Hk, f. 

62. Statice stocksii, Bois. 

63. Salvadora persica, L. 

64. Salvadora oleoides, Dene. 

65. Neriiini odoram, Soland. 

66. Periploca apliylla. Dene. 

67. Penlalropis microphylla. 

68. Calotropis procera, Br. 

69. Oxystclma e.sculentum, Br. 

70. Cryptostegia grandiflora, Br. 

71. Ceropegia atteniiata, H. 

72. Daemia extensa, Br. 

73. Cordia myxa, L. 

74. Rhabdia lycioides. Mart. 

75. Heliotropium ovalifolium, Forsk. 

76. Trichodesma indica, Br. 

77. Sericostenia paucifloriiin, Stks. 

78. Cressa crelica, L. 

79. Convolvulus siiidicus, Stks. 

80. Convolvulus microphyllus, Sieb. 

81. Convolvulus arvensis, L. 

82. Convolvulus rottlerianus, Chois. 

83. Ipomoea eriocarpa, Br. 

84. Ipomoea aquatica, Forsk. 


Natural Order. 

Vernacular name. 

Lytliraceae. 

Mendi. 

Cucurbitaceae. 

Shivlingi. 

do 

Kadvinai. 

Ficoideae. 

# 

Okharad dliolo. 

Compositae. 

Motisahadevi. 

do 

do 

Zinkimtiiidi. 

do 

do 

Bhangro. 

do 

Kateseriu. 

do 

Pardeslii bhangro. 

do 

Motibhoipathri. 

Plumbaginaceae. 

Salvadoraceac. 

Pilu. 

do 

Mitlii piludi. 

Apocynaccae. 

Lai Kaner. 

Asclepiadaceae. 

Dhudhalikhip. 

do 

Surajwel. 

do 

Nano akdo. 

do 

do 

Pardeslii dodi. 

A.sclcpiadaceae. 

Kundher. 

do 

Nagladhudeli. 

Boraginaceac. 

Giinda. 

do 

do 

Ghedio okharad. 

do 

Undhafuli. 

do 

Matravali. 

Convolvulaceae. 

Rudravanti, 

do 

Sankhavali. 

do 

Matravali. 

do 

Shankhavali 

do 

do , 

Bodifudardi. 

do . 

Nalni bhaji. 
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Sr. No. Name of plant. 

85. Ipomoea bilob.i, I'orsk. 

86. Cnscuta rellexa, Roxb. 

87. Kivea hypocratcriforrnis, Chois 

88. Solanum nignitn, L. 

89 SoLimiin xaiithocarpuiii, Schl. 

90. Pliysalis niiniiiia, L. 

91. Wilhania soinnifeni, Dun. 

92. Lyciuni barl)ariitn, I.. 

93. Dahlia fa.shio?a, L. 

94. Liiiaiia lanio.^i'i.siina, Wall 

95 Lindenbeif^i.i iirticaefolia, Link, 

96. On)bancli (3 sp. 

97. Lcpidagathis trinorvis, Nees. 

98. T.i'pi'Lij'athis cristata, Willcl. 

99. Kiu‘lli.1 patula, J.icq. 

TOO. Daiieria splnosa, Wall. 

101. Darleria prionitis, L. 

102. Il_vgiopliila spinosa, Anders. 

103. Lippia nodillora, Miolix. 

104. Clorodeiidron phlonioidis, L. 

105. Clerodciidroii incrmc, Goert. 
iu6. Avicennia oiritinalis, L. 

107. Ociimini sanctum, L. 

108. Ocimum basilicum, L. 

109. Leucas urticaidolia, Br. 

no. Boerli.iavia vorticillatat, Poir 
in. Boerhavia diffu-sa, L, 

112. Celosia argcMitea, L. 

113. Digeia arvensis, Forsk. 

114. Aerua javanica, Wt. 

115. Achyranthes aspera, L. 

116. Notliosaerua brachiata, Wt, 

117. Piipalia lappacea. Moq. 

118. Alternantliera triandra, Lam. 
ng. Atriplex stockii, Bois. 

120. Arthrocnernum indicuni, Moq. 


Natural Order. 

Vernacular name. 

Convolvulaceae 

Maryudvel. 

do 

Ambervel. 

do 

Fang. 

Solanaceae. 

Piludi. 

do 

Bhoi ringani. 

do 

Popati. 

do 

Gliodasan. 

do 

Antiniati. 

do 

Dlianturo. 

Scropoulariaceae. 

Kanoti, 

do 

Orobancliaceae. 

Acanthaceae. 

Ikineru. 

do 

Bhit chati. 

do 

Makadgandlii. 

do 

Kaleseriu. 

do 

do 

Ekhro. 

Verbeneaceae. 

Ratvtdo. 

do 

Arid. 

do 

Darya}’! And, 

do 

Tavaria. 

Labiatae. 

Tulsi. 

Labiatae. 

Sabjo. 

do 

Kubo. 

Nyctaginaceae. 

Orlo Gorlo. 

do 

Satodi. 

Amarantaceae. 

Larndi. 

do 

Kanjero, 

do 

do 

Aghado. 

do 

do 

Gaderzipto. 

do 

Chenopodiaceae. 

Adbau tako. 

do 

Machur. 
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Sr. No. Name of plant. 


Natural Order. 


121. vSuaeda imdiflora, Moq. 

122. SalsoJa foctid.'i, Del. 

123. l^olygoniim plebejuin, Br. 

124. Arist-olocliia bracteaLi, Retz. 

125. Euphorbia tinicalli, I., 

I2b. Euphorbia nivulia, L. 

127. Phyllaiithus rcticulatus, Poir, 

128. Phyllantliiis niruri L. 

129. Ephedra foliata, Bois. 

130. Aneilema nudifloruni, Br. 

131. Aloe vcra, L. 

132. Sporobolus arabicus, Bois. 

133. Spinifex squarrosus, L. 


Chenopodiaceae 

do 

Polygonaccac. 

Aristolociiiaceac. 

Euphorbiaceae. 

do 

do 

do 

Gnetaccae, 

Commelinaceae. 

Liliaceae. 

Gramineae. 

do 


I have to thank Dr. A. R. Chavan and Shri A. P. 
help they have given me in preparing this article. 


Vernacnlar name. 
Moras. 

Zinko okharad. 
Kidamari. 
Kharsani. 
Kantalio. 

Bhoy amli. 

Kumarpato. 
Velari charchar. 

Kothari for all the 



AGRICULTURE IN GUJARAT AND 

SAURASHTRA 

By 

Dr. M. D. Patel 

Director, Institute of Agriculture, Anand 
and 

Dr. R. M. Patel and Shri G. C. Patel 

Institute of Agricultme, Anand 

I. GUJARAT 

(i ) Introduction : 

■O EGIONAL information pertaining to ngricullure and allied subjects is 

vitally important in the economic planning on a regional or national 
level. Availability of such informative data could make the task of economic 
planning ea.sy and effective. Moreover, it is a well known fact that no 
nation can ignore the basic importance of agriculture if it is to continue 
to exist and progress. This fact should never be neglected in a country 
like ours where 70 per cent of its population is dependent on agriculture 
in one way or the other. 

With this aim in view, attempt has been made to summarize the 
existing agricultural situation in Gujarat and Saurashtra. 

( ii) Geographical background and land use ; 

Gujarat lies on the West Coast of India between 20.3 to 24.5 North 
latitudes and 71.3 to 74.4 East Longitudes. It comprises of ten districts. 
The districtwise information with regard to the population, total geograph¬ 
ical area and total cropped area is given in Table I. 

Examination of Table I, reveals that more than 65 per cent of the 
total geographical area is actually under cultivation in Gujarat. Whereas 
the percentage of the cultivated area in Konkan, Deccan and Karnatak 
tracts of the Bombay State, according to the recent statistics are 23, 64 
and 73 respectively. 

The per capita net sown area in Gujarat on the basis of 1951 census 
comes to 1.1 acres. 

The detailed distribution of the total geographical area of 2,01,99,800 
acres in Gujarat is given in Table 2. 
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TABL 

E 1 




i 

1 

! 

i 

District 

1 

Total I 

Pojrula- 

Total 

geograph- 

r 1 

1 

1 

1 Net area 
j sown. 

Area 

m)Wii 

more 

than 

Total 1 
cioppcd 
area. 

^ M 

Oh 4 -» . 

C - 

Z - S 

rf 0 pu 
*-» rt 



tion. 

i Acres 

' Acies 

once. 

Acres 

0 

l-H rt to 






.Acres 



1 

I 

Baiiaskaiitlia 


26,99,100 

14,52,800 

44,100 

14,96,900 

5546 

2 

Mehsana 

14,71.66.^ 

27,66,100 

18.03,900 

39-500 

18,43.100 

66 64 

3 

Sabaikantha 

0,84.017 

15.12,100 

9,16,500 

78,600 

9,95.100 

65.81 

4 

/Miiiitdabad 

10,85.630 

22,01,900 

15,56,800 

17,800 

15,74.600 

71-51 

5 

Kuira 

lO,12,426 

16,57,400 

12,94.500 

65.500 

I j,60,000 

82 06 

0 

Paiich ^lahal 

Is 11.18,^32 

22,03,500 

11.77.800 

1,82,200 

13,60.(^00 

()i 72 

7 

Aniicli 

3.17.203 

9,83,600 

5.61,200 

(),6oo 

5.67 800 

57 73 

8 

Baroda 

ir, 94 . 74 h 

17.d7.ooo 

12,03,400 

5.900 

J2,0(),3oo 

()().2 2 


Broach 

7 .e> 0 ,o 35 

18,8 r, 200 

10,(>5,800 

2,300 

io,()8,io.j 

56 ;8 

n 

:) Surat 

18,28,338 

25.47.900 

15.95,4^^0 

83.400 

]6.78,8(.o 

' 65 8(j^ 


Total 

113,97.285 

2,01,99,800 

1,26,28,100 

5,25.900 

1.31,51.‘’0‘ 

' 65.12 


CUissification of ^^eograpliical aia^a 
Fonsts. 

Barren and Uncnltivable land. 

Land put to non-agricultiiral uses. 
Cullurable waste. 

Peiinanent pasiuies and otlier graz¬ 
ing land. 

Land under miscellaneous tree crops 
and groves not included in area sown. 
Current fallows. 

Other fallow land. 

Net area sown. 


Per ef ut of the total 


acres 

geogra 1'liic’al area 

14.26,500 

7.06 

15.70.500 

7 77 

4.53.400 

2 24 

9,21,000 

4-56 

8,89,700 

440 

6,68,300 

3-31 

8,34,200 

4-13 

8,08,100 

4.00 

,26,28,100 

O2.51 
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( iii) Climate and Rainfall: 

On the Western coast of Gnjarat climate is moist, on the Eastern 
border it is comparatively cold while in the Nortli it is dry due to the pre¬ 
sence of deserts. 

Gnjnrat receives rainfall mainly from the South-West monsoon. The 
three main agricnltiiral zones viz :—(i) South Gujarat, (ii) Middle Guja¬ 
rat and (iii) North Gnjaiat widely differ in rainfall conditions. Rainfall 
in South Gujarat zoiie ranges from 40 to Go inches, in Middle Gujarat from 
25 to 30 inches, and in North Gujarat from 20 to 25 inches in years of 
normal monsoons. Temperature and seasonal variabilities are also con¬ 
siderable in these zones. 

The average amnia 1 precipitation of three diffeient zones of Gujarat 
with their respective distiicts is given in Table 3 for the year 1950-51. 

Table 3 





Rainiall 

1 Number 

No. 

Zone 

1 District 

in 

j of rainy 



i 

! 

Inches 

i days 

1 

Sonlh (iiij.ir.it 

Sura t 

28.92 

45 



Bioach 

35 5b 

42 

2 

Middle (iujat.it 

Ik'iroda 

62 .^0 

41 



I’anth Malials 

51-^3 

45 



Kair.i 

47 88 

42 



Ahmeda bail 

-15L5 

34 



.Sab.irkantha 

3b.58 

37 

3 

North (iujarat 

Melisana 

37-7b 

3b 



Banaskantha 

37-20 

38 



Amreli 

22.62 

27 


( iv ) Soils : 

Gujarat soils can be conveniently divided info three groups, viz ,— 
( I) Light shallow soils, (2) Goradu soils and ( 3) Black soils. 

Light shallow soils :— 

These soils arc commonly found in the Panch Mahals district. Such 
soils are usually poor in productivity and are unsuitable for cropping more 
than once. Low lying lands in this district however, are deep, black in 
colour and fertile. These soils could be put under double cropping system. 
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Goradii soils :— 

Tiiese are sandy loam soils upon which dry as well as irrigated crop 
raising is very common. Such soils are found between the rivers Mahi 
and Sabarmati. These soils are fertile and well drained. Adequate 
supply ot nitrogenous manures and irrigation could enable the farmers to 
take crops more than once on such soils. Sandy soils inferior to Goradu 
soils are also found north of Ahmedabad. 

Black soils :— 

These soils are mostly black cotton soils, very deep and highly 
moisture retentive. These soils crack badly upon drying. Such soils are 
found in Surat and Broach districts. 

( v ) Crops : 

The varied .soil types and climatic conditions offer an opportunity for 
growing various crops in Gujarat. Of the total geographical area of 
2,01,99,800 acres more than 13 million acres of land are under crop cultiva¬ 
tion. Tlie main crops of Gujarat fall under three main groups viz., — (i) 
Food crops, ( ii ) Commercial crops, and { iii ) Fodder crops. 

The group-wise area and the principal crops included under each 
group is given in Tabh* 4. 

TABLE 4 . 


Crop group 


( i ) Food Crops. 


(ii) Commercial 
Crops. 


Crops grown 

Area in 
acres 

% to the 
total cropp 



eel area 

Cereals :— 



Rice, Wheat, Barley, Jowar, 
Bajri, Maize and inferior 
millets. 

70,08,400 

53 28 

Pulse : — 



Gram, Tur, Math, Mug. Udid, 
Wal, Chavli, Lang, etc. 

10.89,100 

8.28 

Sugar Crops :— 



Sugarcane. 

9.300 

0.07 

Fruits and Vegetables :— 

1,01,600 

0.77 

Other miscellaneous food crops :— 
Fibre crops :— 

14,800 

O.II 

Cotton, Jute, Sann hemp, etc. 
Oil seeds :— 

19.58,300 

14.89 

Groundnut, Sesamum, Castor, 

10,60,000 

8.06 



(iii ) Fodder Crops. 


Drugs and Narcotics :— 


Tobacco. 

r. 73.400 

I 32 

Condiments and Spices :— 
Chillies, fennel, cumin, garlic, 
etc. 

55.300 

0.44 

Fodder Crops :— 

Jowar and other cultivated 

t6 ,77 ,ooo 

12-75 


grasses. 


The position of Gujarat with regard to total acreage, production and 
yield p)er acre of principal crops in comparison to the corresponding posi¬ 
tion of Bombay State are given in Table 5. 

TABLE 5 









Yield in 


Area in Acres 


Total outturn in Tons 

0,2 

j pounds per 

Crop 






.S V 
£ ^ 

acre 



l.s « 






Gujarat 

Bombay 

State 

1 0 

Gujarat 

Bombay 

State 

t; ® i 

0 ! 

ct 1 

Co 

u 

.2s 

cd 0) 

c ^ 

C 

0 CO 




|S- 



H.O U 

1 

0 


Rice 

IT,95,600 

32,66,900 

366 

2,75.400 

10,88,600 

25-3 

516 

746 

Wheat 

Kharif 

8 ,oz, 8 oo 

21,91,200 

36.6 

1,83,400 

3,66,300 

50.1 

512 

374 

Jowar 

15.59.000 

39,36,200 

39-6 

1,84,900 

7.47.700 

24.7 

267 

425 

Rabi Jowar 

4.71.600 

78,13.300 

6.0 

79.400 

6 , 34-300 

12 5 

376 

182 

Bajri 

18,85,100 

57,83,200 

32.6 

1.35.300 

5,04,800 

26 8 

i 6 t 

196 

Barley 

25,600 

28,800 

88.9 

6,200 

6,800 

91.2 

542 

529 

Ragi 

1,69,200 

7.47.500 

22.6 

55.100 

2,12.100 

26.0 

729 

636 

Maize 

3,71,000 

4.50.500 

82.3 

54.200 

76,800 

70 6 

327 

382 

Kodra 

2,82,400 

3,61,000 

78.2 

83,000 

99,600 

83.3 

658 

618 

Gram 

2,22,400 

9.43.700 

23.6 

32,900 

1,17,200 

28.1 

332 

278 

Tur 

1,91,700 

6,05,900 

31.6 

33.400 

1,26,800 

26 3 

390 

465 

Sugarcane 

8,600 

2,06,100 

4.2 

17,200 

5,96,400 

28.8 4480 6,473 




(gul) 

(g «0 

663 

(gul) (gul) 

Cotton 

19,28,200 

34,51,700 

55.9 

5,21,500* 

7,86,900* 

106 

89 






(Lint) 

(Lint) 

Groundnut 

5.86,500 

27,07,600 

2.7 

1 , 55.000 

9,98,000 

15-5 

591 

826 

Sesamum 

2,66,000 

3 . 77.000 

70 6 

27,300 

35.800 

76.3 

230 

213 

Rape and 

87,000 

94.500 

92.1 

14,100 

15.000 

94.0 

363 

357 

Mustard 

Tobacco 

1,72,100 

2,68.600 

64.1 

51,600 

71.500 

72.2 

672 

597 

Fennel 

3.700 

3.800 

98.4 

Yield figures not available. 

Cumin 

6,800 

6,800 

100.0 

Yield hgures not available. 


Castor 

1,08,300 

1,28,400 

84.3 

15.000 

16,400 

91.5 

310 

286 


* la bales of 392 lbs. each. 
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( vi) Agricultural Research : 

( a ), Crop improvement. 

l''or increased production of crop plants tliere are two important ways. 
The fust is directly connected with the management of soils and other 
cultural practices such as conservation of moisture, prevention of soil 
erosion, timely tillage operations, proper fertilization and rotational 
practices. While the second one, the most important, is the botanical 
improvement of crops either by direct selection or an elaborate hybridi¬ 
zation program, 

V'^ations .\gricnltnr<il Keseaich Stations of (iiijc.rat have thus far 
evolvral inpurn'ed strains of some of the important rrojrs of (iujai.it. The 
detailed inhaanation legarding th(j improxed strains of vaiions crops has 
been snmmaiizcd in I'rdrle (). 

TADLE 6 
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s. 

No. 

Crop and 
name of the 
improved 
strain 

Research Station 
on which the j 
strain is evolved 

Special features as 
compared to the res- 
j pective local variety 

1 

1 Suitable to 

3 

Castor 





S. 20. 

Nadiad 

Small .seeded and 

Part of 




earlier than local 

Middle and 




by 15 days. 

North 

Gujarat. 

4 

Sesamum 

Bhuva 

Work is in progress. 


5 

Maize 

Saineri 

Dohad 

Early by 2 weeks. 

Panch Ma- 




Grain sweeter in taste. 

hals Dist. 

6 

Lang 





2-12. 

Broach 

Early and Wilt 

Broach 




resistant. 

and Surat 
Dists. 

7 

Gram 

Dohad 

Dohad 

Bold grains. Retains 

Kaira and 


Yellow 


color in storage. 

Panch Ma¬ 
hals Dists. 

S 

Tiir 

Bhnva and 
Institute of 
Agriculture, 
Anand. 

Work is in progress. 


9 

Jcmar 

Budh 

Surat 

Grain type, compact 

Surat Dis¬ 


Perio-53. 


heads with very bold 

trict. 




grains. 



Jowar-8 

Broach 

Grain type, compact 

Broach and 




heads with bold 

Panch Ma¬ 




grains. 

hals Dists. 


C-IO-2. 

Viramgam 

Fodder variety. Good 

A limed a- 




quality of fodder, 
small grains. 

bad Dist. 


S-1049. 

Institute of 

Fodder variety, thin 

District 



Agrifculture, 

and sweet stems. 

trials are 



Anand 

Yields 19% higher 

in pro¬ 




and earlier by 10 
days. 

gress. 
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(' 

1 t roj) atul J 
! name uf the 1 
' improved 
! strain 

Research Station 

Special features as 


No 

i 

on which the 
sirain is evolved 

compared to the res- ] 
pective local variety 

Suitable to 

JO 

H'/u’at 

Arnej 

Work is in juogress. 


11 

A* ice 

Nav.igam 

> » 


12 

Inijii 





S-207 

Nadiad 

li^aiiy and high yield¬ 

Noi th 




ing. 

Gujarat. 


Condiiucnls 
and spi CCS 





h'ermel 

Institute of Agri¬ 

Tong grained, yields 

District 


S. 7-9 

culture, Anand 

2<S% more and is ear¬ 

trials are 




lier by 13 days. 

in progress 


(airnin 

» i 

Yields 32% more 



S. 404 


lustrous grain and 
earlier by one week. 


14 

Vegetables 





Okra 

r t 

Work is in progress. 



Cluster 

Beans. 

f 1 

11 

■ 


Brinjal 


f f 



Chillies 

1 i 

* t 



Production of hybrid seed for commercial planting to take advantage 
of Ilyl^rid Vigor in giowtli and yield is a common practice with the crop of 
maize in the United States of America, Work on similar lines done so far 
at Surat and the Institute of Agriculture, Anand, clearly indicates that 
the Hybrids from the crosses of CO2 and CO4 (Acclimatised American 
Cotton types) with Sea Island cotton are profitable since they produce 
staple of about inches length. The present market value of such a 
produce is about Rupees 2500 per candy. 

( h) Control of insect pests and diseases. 

rile successful production of field and garden crops depends in a 
large measure upon the effective control of insect-pests and diseases of 
crop plants. 
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No attempts have been yet fruitful in evolving varieties of crop 
plants which are resistant to tlie attack of insect-pests. However, 
the use of various chemicals such as DDT, Gahunexane, Aldrin, and 
Folidol, E-605 are found to be effective in combating the damage 
done by insects. For example, the use of Folidol. E-605 Institute 

of Agriculture, Anand, on Hybrid Cotton has been found most effective in 
controlling the attack of Jassids. Similarly the Termite attack on cotton 
was considerably checked by the application of Aldrin. 

Iwolution f)f disease resistant strains posses.sing desiiable agronomic 
chaiactcis is highly desirable. Unfortunately it is very difficult to in¬ 
corporate all the desirable characteristics in a single inijncved stiain of 
any crop. Among the itnproved stiains of crop plants grown in Gujarat, 
only the iinpioved cotton varieties grown in South and Middle Gujarat are 
resistant to Wilt disease. 

Pi{‘\alence of root rot di.sease (caused by a soil borne fungus) in 
cotton and other fn;ld crops is still a major problem yet to be solved. 
Work on several aspects of this disease is in progie.ss at the Institute of 
Agriculture, Anand. riui Chiiri disease of Tobacco is also a menace ot 
considerable importance in the Chaiotar tract of Gujarat. Fundamental 
if^search on this aspect has been taken up at the Institute of Agricultuie, 
Anand. 

Control measures for several diseases of crop plants are however 
being recommended by the State Department of Agriculture. 

( c ). (Jsc of manures and fertilizers. 

Manuring soils either with organic or inorg.iuic manures is an 
important factor to secure optimum yields from our soils. 

W’ith the use of manures and fertilizers it has been found that the 
results obtained by the use of fertilizers depended almost entirely on the 
water-supply. In areas of precarious rainfall or irradeqrrate irrigation, 
artificial fertilizers usually fail and or’ganic nranurcs are erratic in 
their action. 

Gujarat soils are deficient in organic matter aird nitrogen than other 
elements of plant food. Deficiency of the organic matter can be met with 
by the use of farm yard manure, compost or green manuring, whereas 
other deficient plant nutrients in the soil can be supplied by the use of oil 
cakes and synthetic fertilizers. 
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Extensive research and experimental work has been carried out on 
tlie economic utilization of both organic and inorganic manures in crop 
production in Gujarat and in other parts of the State. 

lixperiments were conducted at the Institute of Agriculture, Anand, 
to study the effects of different quantities of F.Y.M on Bajri and Sundliia 
jowar. The results from these experiments are summarized in Table 

TABLE 7 




Tons of F.Y.M. per acre 


Crop 

- - 

1 

- - - 



0 

2^ 

5 7 ‘i 

10 

Bajri—Grain yields in 
pounds per acre 

933 

998 

1,065 1,183 

1.205 

Sundhia jowar—Green 

fodder yield in 
pounds per acre 

9.205 

9 . 4 C 3 

10.1S5 10,357 

11,017 


Experiments with groundnut cake and sulphate of ammonia on the 
crop of Bajri were also conducted at this Institute. The results have 
shown that an application of 1750 lbs. of groundnut cake could give as 
high as 2025 lbs. of grain as compared to 1306 lbs. under no nianuie i e. 
an increase of 52.7 per cent. Whereas 625 lbs. of sulphate of ammonia 
yielded 1881 lbs. of grain as against 1123 lbs. under no manure, i e. an 
increase by 69.8 per cent. 

Similarly to work out the economics of the application of varying 
levels of nitrogen ( either in the form of groundnut or castor cake ) to 
tobacco crop, an experiment was laid out at the Bidi Tobacco Research 
Station, Institute of Agriculture, Anand. The levels of nitrogen and their 
corresponding yield and monetary realizations are given in Table 8:— 


TABLE 8 


Poumls of 

Yield of Tobacco 

Cost of manur- 

Estimated 

reali- 

Nitrogen 

bhuca in pounds 

ing per acre 

satiou in 

Rs. 

per ac re 

per acie 

in Rs. 

per acre 


0 

959 

— 

432-8-0 


40 

1,104 

60 

676-8-0 


80 

1.396 

120 

1.073-8-0 


120 

1.565 

180 

1,470-0-0 


160 

I, 5 I 2 

240 

1.592-0-0 


200 

1.637 

300 

1,637-0-0 


240 

1.693 

360 

1,714-0-0 
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It has been also found from the studies conducted along with the 
above referred experiment that when tobacco is taken every year on the 
same field, manuring with i6o pounds of nitrogen in the form of ground¬ 
nut cake or castor cake is economical, marginal profit being at i6o pouftds 
Nitrogen level. However, if tobacco folloxAS any other crop, manuring with 
240 pounds of nitrogen is found to be economical. Work in this direction 
is in pi ogress for furtlier confirmation of the results. 

The experiments conducted on the application of manures on various 
crops at this Institute and elsewhere in Gujarat clearly indicate the 
impoitancc' of manures for our soils. However, litile inloirnation is avail- 
abh' as to the most suitable time and mode of application of manures to 
vatious crop'-:. 

(cl ) J'ri'V( u/ioii of soil erosion. 

A natural resouicc; liUe land is a valuafile wealth in our possession. 
Its piesci valicjij and judicious use for continued productivity is of piime 
imjHutance. In Gujarat, currently monsoons are more erratic and irregular 
in intensity ]):iiticuKiily in Middle and North (iujarat tracts. Because of 
sandy soils in the.se tracts, tons of soil is washed away due to soil erosion 
and bring great losses to farmeis in these tracts. Immediate attention 
for [)ievcntion of soil erosion in Gujarat is ot vital importance and is 
needless to .stre.ss any fin ther. 

( e ) Jifficient use <f 'ioatcr resources. 

Water is a factor of prime importance in crop raising. Of the total 
cropped area of 1,31,54,000 acre in Gujarat only 4 6 per cent is irrigated. 
Of this about 72 per cent is by wells, 18 per cent by tanks, 9 per cent by 
canals and i per cent by other .sources. 

(riijarat soils particularly the sandy loams of Middle (jujarat responds 
vety favourably to iirigation. Wheat crop under rainfed conditions in 
Surat, Broach and Ahmcdabad Districts yields 300,350 and 650 lbs. per acre 
respectively as against 1200 lbs. per acie in the Charotar tract of Kaira 
District under well iirigation. fhe e.xj^erience at this Institute also sup¬ 
ports this fact with regard to cotton. The average yield of seed cotton 
grown under rainfed conditions is about 450 lbs. per acre. While this 
crop when supplemented with well irrigation yields as high as 800-1000 lbs. 
per acre. Thus it demonstrates clearly that given the adequate irrigation 
facilities, farmers in Gujarat could make agriculture an assured enterprise. 



<58 

Upon completion of the proposed river projects in Gujarat the 
probleMTi of water shortage would be solved. However, drainage of water 
and proper cropping systems would become important problems to be 
solved. 

The problem of drainage will arise particularly in South Gujarat and 
other parts of Gujarat where soils arc more retentive of moisture. Tt is 
in these parts where judicious use of water and the study of various phases 
of drainage would become essential. In absence of any technical informa¬ 
tion on these two aspects there is a danger of the soil being physically 
spoiled for cultivation in course of time. Under canal irrigation the water- 
supply will be at the scheduled time and therefore suitable cropping sys¬ 
tems shall have to be worked out on the basis of irrigation intervals, types 
of soils and availability of labour. 

( f) Cultural practices. 

Practices such as tillage, sowing methods, planting distance, plant 
population, rotation etc. are very valuable in enhancement and mainte¬ 
nance of our crop yields. 

Research on tillage, plant population and other cultural practices 
carried out at this Institute has given useful results. 

Results obtained from the expeiiments carried out at this Institute to 
study the effects of deptlrs of ploughing on the yield of bajri crop are given 
in Table 9 : — 

TABLE 9 


Year 

1 Yield of Bajri grain 

1 Deep ploughing 
j (1^") 

1 

in pounds per acrej 

Shallow plogh- i 
ing ( 4 ") 1 

% Higher yield of 
Deep ploughing over 
shallow ploughing 

1948-49 

1,263 

1.013 

24.60 

1949-50 

1-177 

860 

36.98 

1950-51 

389 

202 

91.93 

1951-52 

957 

045 

48.44 

1952-53 

720 

513 

40.49 

1953-54 

719 

442 

42.69 


Average 


871 


612 


42.32 




159 


Results summarized in Table 9 above show that deep ploughing has 
consistently given significant higher yields of Bajri grain over shallow 
ploughing ranging from 24% to 91% under different seasons. However, 
there has been a regular decrease (excepting for the year 1950-51) in the 
yields of both the treatments Horn year to year. This suggests that mere 
turning up the sub-soil will not maintain higher crop yields over a period 
of time unless proper rotations, soil building crops and fertilizers are used. 

Adequate plant population per acre play an important role in 
determining the ultimate yield of a crop. In sandy loam soils of Gujarat 
experience show that the cotton crop put up more vegetative growth and 
less number of bolls. With a view to check this vegetative growth and 
divert the food material for more production of bolls an investigation was 
taken up at the Institute of Agriculture, Anand, to study the effect of one 
plant and two plants per hill upon the yield and quality of Vijay cotton. 

The results of three years of study of several characters are presented 
in Table 10:— 

TABLE 10 

Character studied 

T Primary I'Tuiting bianch node number 

2 Number of bolls per hill 

3 Seed cotton yield in pounds per acre 

4 Ginning out turn in per cent 

5 Seed weight in gms. (100 seeds) 

6 Staple length in inches 

7 Fibre weight per inch of Lint in lo-^’ oz. 
at 65 %R.H. 

8 Spinning value (H.S.W. count) 

9 Dry matter of plants per plot in pounds 

10 Fat per cent 

11 Protein per cent 


Treatment 


One plant 
per hill 

12.41 

46.00 

619.34 

36.«5 

6.47 

0.855 

0.148 

39-43® 

6457 

18 87 

21.53 


Two plants 
per hill 

12.87 
5500 
739 76 

36.77 

6.49 

0.860 

0.149 
38 83^ 
67.86 
18.69 
21.36 
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]L\;imination of the data presented in Table lo reveals that it 
is possible to grow this crop in the Goradu soils of the Charotar tract. 
Further it is significant to note that it would pay to grow " Two plants 
per hill ” (dibble), as against “ One plant per hill ” as they yield nearly 20 
per cent more seed cotton with no adverse effect on other economic 
characters of the produce than tlu' latter in the normal season. 

In order to ascertain the supeiiority or otherwise of better cultural 
methods and their effects on economic realisation, an experiment with 
tobacco crop was designed at the Bidi Tabacco Research Station, Institute 
of Agriculture, Anand. In this experiment “ Farm Method” was compared 
with that of " Farmer's Method " of tobacco cultivation. 

The “ Farm Method " is based on the experimental findings of spac¬ 
ing, topping and manuring. It comprises of manuring at 160 pounds of 
nitrogen per acre in the form of groundnut cake, spacing 3' X 3' and top¬ 
ping at II leaves.. 

Whereas the “ Farmer’s Method ” comprises of manuring with 5 
tons of farm yard manure plus 40 pounds of nitrogen in the form of 
groundnut cake, spacing 2?/X2-J' and topping at 14 to 15 leaves. 

The yield data and their economics are presented in Table ii:— 

TABLE 11 


Year. 

Method 

Yield in 
lbs. per 
acre. 

i Estimated 

1 realization 

1 in Rupees 
] per acre. 

Cost of 
! Manure in 
Rupees 
per acre. 

1 Jixtra profit 
or loss in 
Rupees for 
the “Farm 
Method ”. 


Farm 

2,039 

1.799 

210 

531 

I 952 - 53 ' 

Farmer’s 

2.265 

1,160 

102 


1953 - 54 - 

Farm 

1.149 

1.093 

220 

607 


Farmer’s 

1,268 

371 

105 



The data presented in Table ii reveal that the yield per acre for 
Farmer's Method is more but it fetches less price due to inferior quality of 
the produce. The tobacco produced by " Farm Method ” is superior in 
quality and fetches higher price which not only compensates the additional 
cost of manuring but leaves more profit per acre. Moreover there is no 
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difficulty in the disposal of the produce realised from Farm Method since 
the quality is superior. District trials have been taken up for this pha^ 
of work for further confirmation of the results. 

II. SAURASHTRA 

(i) Introduction : 

A newly inte{;'ratcd State out of 222 small Princely States (existing 
prior to the national independence) was formed in Apiil 1948 and was 
named as the State of Saurashtra. Prior to the formation of this State, 
there was no well organised Agricultural Department in any of the Princely 
States except in Junagadh, Bhavnagar and Jamnagar States. Even 'n 
these States the main object of the department war. to look after State 
gardens and dairies for supplying milk to the ruling families. The 
systematic collection of statistical data pertaining to rainfall and crops is 
now being done by the newly organised Agricultural Department of 
the State. 

An attempt has been made here to review the present day position 
of Saurashtra Agriculture. 

(ii) Geographical background and land use : 

The State of Saurashtra lies on the West coast of India. It stands 
boldly out into Arabian Sea between the smaller projection of Cutch and 
straight of the Gujarat Coast. The State includes five districts. The 
(listrictwise information with regard to total geographical area, cropped 
area and total population of Saurashtra is given in Table 12 : 

TABLE 12 


d 

2 

District 

Total 

Total 

geograph- 

Total 
cropped | 

% total crop¬ 
ped area to the 


population 

ical area in 

area in 

total geograph- 

C/} 



acres 

acres 

ical area. 

I 

Madhya 

Saurashtra 


29.05.155 

21,38,678 

73 62 

2 

Gohelwad 

— 

24.77.551 

18,49.810 

74 66 

3 

Sorath 

— 

22,05,407 

16,21,253 

73-51 

4 

Halar 

— 

21,92,016 

14,67,178 

66 93 

5 

Zalawad 

— 

22,62,101 

16,15,063 

71.40 


Total 41.37.359 

1,20,42,230 

86,91,982 

79.18 
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Examination of Table 12 reveals that over 72% of the total geograph¬ 
ical area is actually under cultivation in Saurashtra. The per capita 
cropped area in this State on the basis of 1951 census comes to 2,1 acres. 

The detailed distribution of the total geographical area of 1,20,42,230 
acres in Saurashtra is given in Table 13:— 

TABLE 13 

S. No. Classification of the geographical area 

1 Barren and unculturable land 

2 Land put to non-agricultural uses, forests, etc. 

3 Culturable waste 

4 Current fallows 

5 Total cropped area 

Total 

(ill ) Climate and Rainfall: 

The annual rainfall varies from district to district within the State 
of Saurashtra. The districtwise total rainfall for the year 1951-52 is 
given in Table 14 :— 

TABLE 14 


Area in acres 

17.37.172 

11,03.668 

3.37.210 

1.72.198 

86,91.982 

1,20,42,230 


District 

Rainfall in 
inches 

Madhya Saurashtra 

12.66 

Gohelwad 

11.56 

Sorath 

17.21 

Halar 

16.13 

Zalawad 

9.62 

Average 

13-5 


Uncertain, insufficient and unfavourable rainfall distribution frequ¬ 
ently brings the calamities of famines and droughts to the farmers of 
Saurashtra. 
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(iv ) Crops : 

Several important food and non-food crops are grown in the State of 
Saurashtra. Tlie principal crops grown, their acerage and production for 
the year 1952-53 are summarized in Table 15:— 

TABLE 15 


Crop 

. . Total out turn 

Area in acres 

Average yield 



in tons 

per acre in lbs. 

Kice 

71.778 

21,087 

658 

Jowar 

19,92,044 

70.97". 

80 

Bajri 

25,92,642 

1.55.405 

134 

Wheat 

i» 94.377 

61.730 

711 

Maize 

2.731 

269 

219 

Ba rley 

1,241 

90 

162 

Gram 

58 . 7«9 

4.198 

160 

Groundnut 

11,57,258 

1,42,702 

276 

Sosa mum 

2,80.618 

8.434 

67 

Castor 

31.602 

1.803 

128 

Sugarcane 

12.841 

23.871 (gul) 

4,166 (gul) 

Colton 

9.33.528 

1.58.698* 

67 (lint) 

( V ) Problems of Saurashtra Agriculture 

• 

• 



The main problems confronting Saurashtra Agriculture are :— 

( a ) Irregular and insufficient rainfall. 

( b ) Soil erosion. 

( c ) Crop improvement. 

{d ) Crop protection. 

( e ) Agronomic research. 

( a). Irregular and insufficient rainfall. 

In the State of Saurashtra about 95% of the total cropped area is 
put under kharif crops. On account of irregular and insufficient rains 
farmers suffer heavy losses. On an average one out of four years in 
succession is almost a year of famine. To save the population of the State 
from such a disastrous and gloomy situation efforts are being made to 
increase the area under irrigated crops. Irrigation projects, repairs of old 
wells and digging of new have been extensively undertaken by the State 
Government. 


* of 393 lbs. each. 
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( b ). Soil erosion : 

On account of slopy lands and erratic occurrence of monsoon, prob¬ 
lems of soil erosion assume greater importance in Saurashtra. Most of 
the rain water runs out of the fields and little is absorbed by the soil. On 
account of this the water table of the Saurashtra soil is progressively ^get¬ 
ting deeper and deeper. Farmers arc being advised to put up bunds and 
a bunding scheme is under consideration of the State Government. 

{ c ). Crop improvement: 

Before the formation of the State, crop improvement work was 
carried out only at the Falitana farm. At this farm efforts were in progress 
lor evolving improved strains of Bajri and Jovvar. At other farms, im¬ 
proved varieties of crops evolved in the neighbouring states like Bombay 
and the old Baroda State were being tried for their suitability under 
S.iurashtra conditions. 

After the formation of the State and reorganisation of the Agii- 
cnltural Department, research work was put on .‘scientific lines. A <n tral 
Agricultural Research Station was opened at Junagadh in 1950-51. 

The breeding work on bajti, jowar and groundnut and seed multi¬ 
plication of improved strains in groundnut and cotton is in progress at 
Junagadh. In addition to this varietal trials on maize, wheat, cotton, 
paddy, Mug, etc. have been undertaken at thi.s station. 

{ d ). Crop protection : 

Cultivators suffer heavy losses due to plant pests and diseases. No 
research woik has been started thus far in Saurashtra, but advantage is 
taken of the experimental work done elsewhere. 

(e). Agronomic Research: 

In past no systematic work on cultural, rnanurial and spacing aspects 
have been done in the State. Recently work of this nature has been taken 
up by the State Department of Agriculture. 

Under the organised Department of Agriculture several sections like 
horticulture, crop protection, animal husbandry and veterinary are newly 
established. With a view to train the staff members of the agricultural 
department of the State in important subjects, some of them are being sent 
to the Indian Agricultural Research Institute for post-graduate studies. 



Further, to meet the shortage of the trained personnel, the State Govern¬ 
ment awards scholarship to students and sends them to the B,A. College 
of Agriculture, at the Institute of Agriculture, Anand, for studies leading 
to the degree of B.Sc. {Agriculture). 

Unavailability of up-to-date statistical information on Agriculture 
and lack of published work dealing with regional agricultural situation was 
a handicap in preparing this article. However, attempts have been made 
to present the agricultural situation in Gujarat and the State of Saurashtra 
using the latest available statistical data. Major agricultural problems, 
research work done to solve them and the work still in progress are 
also included. 
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THE FORESTS OF GUJARAT 

By 

Shri H. K. Desai, 

Conservator of Forests, Saurashtra 

land area called greater Gujarat, has many natural geographical 
■*' land marks forming its natural boundaries. Though all areas coming 
within these natural limits, aught to be ultimately recognized as Gujarat, 
it is thought conv^cnient and safe to exclude from the present consideration 
all border line tracts, which are at present either under foreign control, 
under unallied neighbouring States, or form a veiy small part of bigger 
administrative units outside these natural limits. This tract happens to 
liave common or allied dialects, and a more or less homogeneous culture 
and way of life, which have persisted inspite of ficquent vivisection, 
recombination and redistribution of the lands under changing lulerships, 
from the distant past to the immediate present. Only a casual glance at 
a topographio.il map of India between latitudes 20° to 25'’N, and longitudes 
70® to 75® will suffice to recognize the conspicuous distinctiveness of this 
region. The Arabian Sea is the western boundary from Lakhpat in the 
North to Dehnu in the South The upper border of Kutch desert and the 
Mount Abu hills form the northern limits. From Mount Abu a more or 
less continuous wateished ridge with short intervening gaps, running 
light up to Dehnu in the form of a broad irregular arc, indicates the 
eastern limit. At limes ambitious rulers on either sides, have extended 
their authority beyond this watershed line, but the boundary has sooner 
or later readjusted itself, along these natural limits. Except the rivers 
Narbada and Tapti, all the rivers running through Gujarat have their 
catchment areas along this water shed making Gujarat a more or less 
compact drainage area, draining into the Arabian Sea. All the main 
forests of Gujarat, are on and along this watershed. They have been 
intimately connected with the origin, and prosperity of the tract below. 
Any serious disturbances in this essential association of ages, have adverse¬ 
ly affected the prosperity of the area in the past, and may do so in future. 

Physiography :— 

Approximately 10,000 sq. miles out of the total area of about 
581OOO sq. miles are hilly and broken up into short low ranges with more 
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or less N. to S. axis. Excepting the detached Saiirashtra hills, they are 
spread out in a N. to S. long continuous strip varying in width from lo 
to 50 miles rising gradually from the plains below and reaching the high¬ 
est levels towards the borders. They are the continuations of the Ghats 
in the south the Vindhyas and the Satpudas in the middle and the Arvallis 
in the North, and the formation varies from pure basaltic, amygdaloid 
porphyritic trap traversed by harder dykes of intruded younger trap, 
south of Narba-la to a mixture of gneiss, granites, quartz and limestones 
in the North. The middle portion round Panchmahals, Baria and Chhota 
Udepnr have s<‘en much disturbance resulting in diverse structures and 
deposits. In Saiirashtra the traps are much weathered right up to the 
older lower formation on the N. coast. A marine formation of sandstones 
and limestones on the coastal belts in Saiirashtra indicate repeated alter¬ 
nate submerging of the coastal plains. The central mass of the main 
Girnar Hills is a distinct formation of a much harder rock diorite. The 
higher lands of Saurashtra are in separate groups,—a central high land 
continuing in E. W. low ridges of dykes ending in the much weathered 
Dalasa broken grounds in the W—the Barda and Alech hills in the S. W.— 
and the Girnar and Gir hills in the middle South. 

The highest eminences are Mt. Abu in the North reaching over 
5000 ft. Salher fort in the South reaching 5150 ft. and Girnai in Saurashtra 
attaining 3666 ft. The Mai Samot Plateau in Rajpipla, the Rataninahal 
hill in Baria and Pavagadh hill in the Panchmahals and Saikala point in 
Barda range in Saurashtra are fairly prominent, reaching about 2200'. 

Soi 7 s: 

The hill-tops and upper slopes arc usually much exposed and 
contain a very thin layer of disintegrated partially decomposed rocks in 
various stages passing from hard murum to soft murum to brown or pad- 
solised reddish yellow-poor soils, reaching a lateritic stage in rare cases. 
The valleys, foot-hills and lower slopes where forest cover has been con¬ 
tinuous, the soil is fairly deep formed by decomposition fn situ, covered with 
layers of finer silt brought down from higher grounds, and a humous im¬ 
pregnated dark coloured covering on top. The level Gujarat areas having 
been once under the sea, the soils represent the sediment of detritus brought 
down from the adjacent hills as well as from farther lands by existing and 
extinct larger rivers. The rich black cotton-soils of South Gujarat and other 
dispersed tracts are connected with the basaltic trap. The area of North 
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Gujcirat including the coastal area of Saurashtra and the desert border are 
covered with deep alluvium, forming the fiiable sandy loams or clayey 
loams. The soils round about desert are saline. Laterite formation is 
found along a narrow belt 20 miles long south of Bhavnagar. 

Climate and Rainfall: — 

The, climate is regulated mainly by the .S VV., monsoon, the winter 
cold winds from the north, and the summer hot winds from the west. All 
the rains fall during three monsoon months from middle of June to middle 
of September. The mid-summer heat and the mid-winter cold are fairlj^ 
intense specially in the noithcrn portions and places away fjom sea. At 
the end of May, South-west monsoon winds start and the hunudity 
increases. The monsoon is fairly regular in the South but erratic in the 
north. North of Cambay every fourth or fifth year is a scarcity year. The 
normal annual rainfall is from 100 inches at the southern end to 10 inches 
in Radhanpur and 5 inches in Okha and Kutch. Ml.. Abu catches about 
70 to 80 inches and Girnar about 50 inches. The maximum average 
temperature is from 105'' degrees in Abu Road in the north to 97° degrees 
in Dharrnapur in the South. The average minimum is from .48^ degrees in 
the north to 55® degrees in the south. The Saurashtra climate gets an 
equable influence from its long coast line. 

Past history, composition and condition of forests :— 

In the remote past, a greater part of land area was wholly covered 
under forests where Parashuram, the axe-man wielded his axe incessant¬ 
ly for food and shelter. Janaka, the first producer first sowed his seeds 
with perfect indifference as to the results but later on discovered Sita (fur¬ 
row ) i. e., the art of sowing in furrows. Rama represents the advanced 
cultivator who after acquiring Sita starts South, clearing forests through 
Dandakaranya and stops only after burning and cultivating the Ashoka- 
vanas of Lanka. Maha-Bharat mentions Hedamba-Vana and Hedamba, 
the evil spirit of the forests, who succumbs to Bhima, the personification 
of crude physical strength. Abhimanyu, the arrogant progeny of Arjuna, 

‘ the systematised valour,' had attempted a wholesale burning and de¬ 
struction of Hedamba-Vana but was completely thwarted by Hedamba's 
son Ghatodgachha ( produced from a pot) meaning mosquito. 

The present forests of Gujarat are the remnants of Hedambavana 
and parts of Dandakaranya containing lots of Dandakas i. e. Bamboos. 
As mentioned above intensive clearing of forests for cultivation has been 
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in vogue since times of Ramayana and only the malaria-producing mosquito 
has acted as an effective check against this activity. The fight between 
the forests and the cultivator seems to have been most intense in the 
northern parts of Gujarat including Saurashtra and Kutch. There are 
definite indications of whole tracts being alternatively cleared of forests 
and reinvaded by them again and again with the rise and fall of human 
activity associated with the lisc and fall of ruling powers in the respective 
localities. The recent cultivations on the forest-invaded ruins of Champa- 
ner and Chandravati originally established amidst dense forests, are strik¬ 
ing examples. This human drama was most vivid in the easily accessible, 
more vulner.ible, comparatively level areas. But the hills also suffered to 
meet the fuel and building requirements of the adjacent growing com- 
rnunitie.s. Often the hills became the refuge and safety of the-vanquished 
gaiIisons, who set up fresh strongholds and capitals in the rugged area, 
and also hacked the surrounding forests mercilessly. 

Due to this constant human inferh^rence the jdant community in up¬ 
per Gujarat has been continually rctrogradin.g to more and rnoie xerophylic 
coiulitiou. In spite of many common associated species there is a distinct 
differeiua- betwt'en the forests nortli of Narmada and those on the South 
of Narmada. Tlujugh tlu-re is no definite data, it is said that Noitli Guja¬ 
rat was not so diy and ariil as at present. Klephanls roamed in the forests 
of I’anehmaljals and Saurashtra u hieh must liave been much more moist 
to haibour ami hrecfl elejrhaiits. 1 he continuous destiuetion of forests 
have stalled <iml conliuued the vicious cycle of forest (h-slruclion, denuda¬ 
tion, decreasing rainfall and deterioration of plant life. 


The forests of Gujarat come under the general classification of 
" mixed deciduous type, ” except a few patches of " moist ever green ” on 
tops of Mt. Abu, Girnar and some hill-tops above 2000'. They however 
vary frommoist deciduous ” at the southern end changing into “drier 
type of mixed deciduous," “Tropical mixed deciduous" to “Tropical 
thorny-forcsts in Banas-Kantha and Sauraslitra. Teak is the predominant 
and valuable timber species throughout, forming about qo to 70% of the 
growing stock except in Banas-Kantlia where it is conspicuously scarce 
both due to over exploitation and natural factors. In some areas of 
Panchmahals, Baria and Sabar-Kantlui we come across some continuous 
patches containing 90 to 100% Teak. The bamboo Dendrocalamus strictus 
is present everywhere, in varying proportions as an understorey in the 
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Soiifh and competing with the main crop as we go North. Banibiisa 
aniiuliiKK'e.i is also found in tlie southern forests, in moisler pockets and 
nala sides, wliere it comidetely usurps the ground. Among the usual 
associates of “ mixed deciduous " forests the timber species as per ])reva- 
lent lecognition are renninalia tomentosa, Adina-cordifolia. Rlytragyua 
parvifolia, l^albergia latifolia, Pterocarpus marsupeuim, Ongeinia diilber- 
gioides. Acacia catechu, (irewia tiliaefolia, Anogeissus latifolia, lh)n)bax 
malabaricum, and (iineliua arboiea. Other common associates of less 
economical importance aie,—Terminalea arjuna, (ianiga jnnnata, Laniiea 
giandis, Dalbeigia [>aniculata, Lagerstnemia ]).uvilloia, L. Innceo-lata, 
PiospyroM melanoxylon, Soymida febrifnga, Saccoj^ctalnm tomentosum, 
Ihidclia relnsa, Tciminalia belciica, Pongainia glabra, Stercnlea mens, 
Albizzia proceia, Albi/zia lebbek, Cassia listula, Bassia latit(»lia, Mangifeia 
indica, Holopteloa integrifolia, Schleichcra trijuga, Aeacia snma, Bos- 
wellia seriata, Ficus gloinerata, F. beugalotisis, F'. religiosa, Eugenia 
jabokiiia Ailaullms excelsa, llymenodictyon exelsnm, Kydia calicyna, 
Sapindus laiurifolins etc. i\I<tst of those grow to laige size forming pait of 
the upper canopy and even suppress the timbr-r spc('ies. l liey are ex¬ 
ploited only as liiewood and for charcoal and softer woods for packing 
cases. Some of them yield n.seful minor pioducts. 


Where the forests grow fairly high nsnall}' an understorey is also 
observed of species such as Bntea frondosa, Wriglitia tomentosa, Randia 
dumetoriim, Zizyphus xylophra, Nyctanthus arbortiistis, Morinda tinctoiia, 
Cordiamixa, Ihilanites roxbergii, Acglc marmelos, llolarrhena antidysen- 
tcrica, Bauhinia racemosa etc. 


Tlie waste lands, grazing lands, railway and road-sides, private gra.ss 
lands are usually covered with scattered tree-growth of only the usual 
species which one comes across while passing through the plains of 
Gujarat. They are the omnipresent Babul, Palash, Nim, Khijado, Bordi, 
l^iii, Hingori and Kothi. These are also the usual members of the 
thorny forests of very dry northern parts which contain in addition other 
Acacias, like Acacia Senegal, A. suma etc. Large spreading trees of Bassia 
latifolia, Mimusops hexandra, Mangifcra indica, Azadirachta indica aie 
found growing over cultivated areas north of Baroda. Tamarindus indica 
is usually found in villages and on old village sites. Bassia latifolia is a 
tree of great economic importance yielding flowers containing fermenta¬ 
ble sugars and fruits giving edible oil. Unfortunately these are being cut 



down in large numbers by the owners. The river deltas, the creeks and 
back-walcr areas inundated by tidal-waters on sea coasts, usually contain 
light to dense growth of a few littoral species. The most common species 
are Avicennia and Rhyzophora. They grow to about 20 feet if not inter¬ 
fered by man or beasts, Tlie leaves are a good fodder and where grazing 
is heavy the growth remains as giound shrubs. Beyond the tidal reach, 
on raised grounds Salvadora pcrcica, Poineiana alata arc found growing 
along hedges in comparatively saline soil 

Radlianpur in Baiiaskantha, contained large areas containing thick 
giowth of Piosopis j\ilitloie, which was introduced about 30 yeais ago. 
Most of the areas aie now cleared off for cultivation ; however tlu^ species 
is tenacious and persists. It is also found gradually spreading naturally 
right lip to the desert limits and also in the waste lands of Suigam, Tliarad 
and adjoining tiact. It is lonnd introduced in many places in S.iurashtra 
where it is standing up to all sorts of inaltreatmeiit. 

Slintbs and herbs :—The forest floor is usually covered with shrubs 
and herbs. In the southein forests, Helicteies isora, Gre.wia-villosa, 
Stiobilanlhns callosus, Adhatoda vasica, Banhinia pnrpuiea, Woodfordia 
lloiibunda, Capparis spinosa, Canisa caiandiis, Cleiodandron phlomoides, 
Nyctantlms arbortiistis, (iyirinosporia montana etc arc found, Capparis 
aphylla Cassia aniiculala, Cassia lora, Vifex negnndo, Baiierias and other 
thotny shrubs appear in (lni;r parts. Herbs which belong to a few limited 
iamilies like Malvacae, Acanthacae, Compositae, Labiatae are too 
minieions to bo mentioned. The most fie(]nently occurring are Sida, 
Desmodinm, Blei)haris, Vernonia, Idemingia, Abuliton, Colebrookia, 
Indigofera, Salvia, ('lotolaiia, lJibi--cns, Ocimiim etc. 

Climbers :—'['here is an abundance f)f woody and other climbers in 
moisler forests South of Tapi. If neglected Ihc}^ aiv observed to smoother 
even big spreading tiers. The main climbers are—Venlilago cal3’culata 
( Achwel), Cocculns villosns (Asanvel), Milletia raciniosa (morbi^’o), Vitis 
repanda ( Panivel), Zizyphus rugus (Toranvel) Ikmliinia vablii, Biitea 
snperba (Palasvel), Mucuna pniriens (Kavach), Capparis liorrida 
(Kanthar), Celastins paniculuta (malkangni), Ciyptolepsis buchanani 
( Klietarpal), Abtus precatorius (Chanothi), Accacia pinnata, Caesalpinia 
sepiaria (Chilar), Combretum ovalifolium etc. 

Grasses :—Under dense canopy all grasses tend to disappear. In 
large blanks created by fellings, Apluda varia (Karkaria) Coix lachrymst- 
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jobi ( Kansari), Sorgliua halpense ( Baru ) and other coarse grasses appear 
in lliick masses. In permanent blanks or under partial cover Thcmeda 
ciliata (Bhathadii ), Iseilcma laxum (rnoshi), Ischernum rugosnm (Bardi), 
Panicuin coloniim (Zinzvo), Imperata cylindiica (chaj), are found. Hetero- 
pogen contortus (Sukhli), Andropogon faveolatus ( Saniar ), Chrysojjogon 
aciciil.itns ( Bliimrnm ) and Cymbo pogon-martini ( Knsha ) are found in 
drier areas and poor and murumy soils. 

Dislrihu/ion and area :— 

A greater part of the Gujarat forests is funned of the meiged States 
vvhete fort'sts wtMc not })iopeily demarcated. Data for forest settlement 
aie. now nearly collected on whic h basis tlu' total foiest area undei Govoin- 
ment is about 5700 sep miles out of which 20(0 sep miles aie reset ved 
forests and 3700 .sq. miles of unela-^si d forests which will be brought under 
setllemont soon. In addition theie are ;d)out 1300 sep miles ot over ex¬ 
ploited Jorests of private owuieishij). Ihus Caijaiat has about 7000 sq. 
miles under forests, i.c., 12% ot the total land aiea of 51S000 scj. miles. 


Por administrative purpose they arc divided 

into Fore-st Division^ 

or sub-divisioiis 

in-charge of trained Forest Olficers ; these arc le 

li llicr 

divided into laiiges, ranges intcj loimds and rounds 

into bciats. 


The existing 

: divisions and sub-divisions area— 

S([ miles 


Surat division with Headquai ters at Btilsar. 

q8o 

Part of E. Circle 

Dangs 

Ahwa. 

()8o 


Vyara 

Vyara. 


(Riijpipla ,, 

Raj[)ipla. 

730 


1 Panchmahals division ,, 

Godina. 

400 

1 

1 Baria 

Baria 

420 

N circle Chhota Udepur sub division ,, 

Chhota Udepnr. 

190 

i 

1 

Sabarkantha division ,, 

Himatnagar. 

500 


Banaskantha 

Palanpur, 

750 


^ Amreli 

Amreli 

100 

( Sasan West Division 

Sasan. 'I 

1 

1 

1 Sasan East Division 

lamwala. 1 

1 

1 

Under Saurash- . 

j Jnnagadh Division 

1 

Junagadh. J. q2s 

tra Government j 

1 

Bhavnagar Division 

Bhavnagar. 


1 

1 

^ Jamnagar-Porbandar Division 

Porbandar. 

J 




Formerly all the above divisions and sub-divisions of Bombay State 
constituted N.W. circle. Siricc iQ5r, the Vyara-Dangs and tlie Surat 
Divisions form part of Eastern Circle which was newly created with 
headquarters at Dliulia. The rest form N. circle wilh headquaiteis at 
Baroda, The Saurashtra divisions are headed by Conservator of Forests, 
Sauraslilra, at Junagadh. 

Management of the forests :— 

The forests of Surat, Dangs and Vyara Divisions getting more tlian 
6() inches of lainfall are the main timber forests yielding large sized limber. 
IVak gianvs to a height of So to 90 feet wilh clean stiaight boles. Sadada 
and llu‘other limber species also grow equally? well, '1 he Surat division 
conlains the hnests of foimer liansdii and Dhatampni Stales. They were 
over e.xploited and not well managed in the past and contain much inal- 
foiined block but now under a jriopei working plan and strict working 
rides, they are e.\'p<'cted to imjrrove and match wilh the adjoiidng Dangs. 
Thi; long lead from existing railway lines and absence of sufficient all- 
w'eathc'r inter ior ro.ids is arr obvious handicap for economical extraction 
of the fotCMls produce but this also is likely to be rcMucdied by more all 
weather roads. The T-)angs forests are systematically worked under'jrtoper 
working irl.ins since long. “ Selection-cum-irnprovemerrt ” with a long 
rotation, large-scale artificial n'geneiation in the annual coupes, good pro¬ 
tection and cultural operations have continuously improved the stock. 
The yield is by area wilh proper check on silvicultural basis. Even the 
protected forests which formed 50% of these forests contained nragnifreent 
stands in spite of being burdened with rights. Unfortunately, lately the 
attractive irrices of food grains induced the people to kill standing trees by 
systematic firing, so as to get clear sites for cultivation, and some more 
areas arc earmarked for disforestation to provide greater cultivation. 
Dang-plateau being the catchment area of Pirriia, Ambika and Kaveii, this 
may have an adverse effect on the flood waters, unless proper soil-conserva¬ 
tion and bundings are adopted. 

The Vyara Division contains a major part of old Baroda forests and 
the Mandvi Range of old Surat sub-division. The Vankal range included in 
Rajpipla division also belonged to Baroda. All these forests are complete¬ 
ly demarcated as reserved forests and were under proper working plans. 
Though the growth shows the difference of decreasing rainfall the valleys 
and the lower slopes contain fully stocked beautiful stands, not at all in- 



174 


ferior to the Dang stock. The height growth on the Nanchhal plateau and 
the adjoining liigher grounds of Vajpur and Tapti ranges is decidedly 
poorer both on account of poorer soils and (ire damage. Tlie system is 
selection-ciiin-improvcment felling based on girlli limit for the timber 
species. Regeneration is mainly natural from coppice and seed growth, 
supplemented by artificial regeneration. * 

As we enter the Rajpipla State Forests now forming the Rajpipla 
Division the difference in cpiality, condition and densit)^ becomes at once 
apparent. Inspite of the lower rainfall the locality is quite capable of 
bearing fairly satisfactory growth under a conservative and systematic 
working. Tlie forests nearer to rail heads contain immature pole stock 
due to over exploitation and the distant forests contain much crooked, 
malformed, hollow and inferior overwood, suppressing the young coppice 
and regeneration. The forests will be now worked under selection-cum- 
improvement, only on silvicultural basis. The forests are not likely to 
yield much revenue for some time. The revenue from the Vankal range 
forests form a major jxirt of the annual levetuie. Adjoining the Gaidesh- 
war forests of Rajpipla division on the North of Naibada are some 
private forests of old 'Ihakore of Sankhedii Mewas. They are veiy 
poor and badl}^ managed and contain either very young coppice 
growth or malformed crooked over wood of inferior species left' 
unworked in the past. On N. N. E , and E., of tliese are the patches 
of forests constituting Cldiota Udaipur sub-division. The forests 
are left only on the unoultivablc hilly portions. The valleys are taken 
up for cultivation and are now being cleared of ail the tree growth. 
There were no exact forest boundaries, nor a definite woiking plan. Most 
of the areas contain young coppice growth, Teak fornjing about 8o to 90% 
of the crop. The mature crops arc now jdanned to be worked under 
improvement fellings with cultural thinnings in the younger crop. The 
forests of Panchmahal Division contain the bulk of the old Panchinahal 
Forest Division along with the Forests of Sant Lunawada and Balasinor 
States. The State areas were not properly demarcated, the forests being 
left only on the uncultivable hilly slopes. The height and general growth 
conditions get poorer with the much reduced rainfall whatever might have 
been the condition 200 years ago, these forests cannot be worked on very 
long rotation to yield large timber. The old Panchmahal Forests though 
well demarcated and undrr systematic working plans for a long time, had 



first suflercd through war fellings and then due to cultivation under trees 
under “ grow more food " campaign. They are transformed into open 
forests of very patchy growth. Natural regeneration though profuse in 
some areas is generally deficient. Annual coupes are felled under modified 
clear fellings and regenerated partially or wholly by Agrisilvi-plaritations 
in the old, P.M., areas. The merged areas arc under improvement fellings. 
The forests contain a higher projmrtion of pole-size 'leak, 'fhe Baria 
forests are bettc r preserved. Though worked on shorter felling cycles, the 
coppice shoots have come uj) remarkably well; growing into straight and 
Jrealthy poles in clusters of three to forrr on each stump. 'I herc was no 
clear line betweerr forests and cultivation ; so nrany inteivcning gaps are 
found throirghout brrt otherwise the ground is found fully covered with 
young ])oles 70 to 8 o^yi, of which is Teak, 'flic distarrt forests have still 
old malformed unsaleable over wood standing over young growth. Pre¬ 
liminary data for working plans are prepared, and it is proposed to 
work the distant forests on .selection-cnm-impiovTment and the nearer 
forests under coppice with stantlards. Khair, Babuls, Bamboos and scat¬ 
tered waste lands will be worked under different prescriptions suitable for 
their conditions, 'fhese Baria forests along with the much depleted Zalod 
and Dohad ranges of old Panchmahals form tlie present Baria Division. 
Except some of the Vijayanagar areas forming part of Sabarkantha sub¬ 
division the forests of the rest of the siil)-divisions are very poor. Sabar 
Kantha forests were worked under repeated fellings at short intervals and 
contain immature coppice crops on high stijmj).s or use less malformed 
over-wood in distant forests. The Banas-Kantha forests are mere scrub- 
forests, contain very little timber, and are encumbered with many rights 
and privileges of the ryots, to go and foil where they liked on permit 
systems. The Gir sub-division is more or loss a grazing area having only 
a patch of about 15 sq. miles, containing malformed trees. More than 
half of the Sanrashtra forests are over-grazed grazing grounds with thorn- 
thickets of blanks, containing Gorad, Babul etc. 'Fhe forests on the lower 
Girnar Hill and the 500 sq. miles of Gir divisions with some portions of 
Bar da hills contain a good percentage of Teak and other timber species. 
But owing to unsystematic working in the past and local over grazing 
they have very little economic value. Under the present set up all these 
forest units are deficit units, the staff and other expenditure on improve¬ 
ment works, being considerably higher than the revenue. ; 
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Exploitation and marketing :— 

Timber and fuel are of course the main forest produce; firewood 
from nearer coupes is extracted as such, and as charcoal from coupes away 
from railway stations. Much material from very inaccessible coupes in 
Dangs, Vyara and Rajpipla is left to rot in the forests. The annual coupes 
are demarcated on the ground; trees are marked and numbered and arc 
sold standing to coupe contractois by tenders or auctions. I'ellings and 
cutting is done only through manual labour and the transport to rail heads 
is done both by carts and trucks. Timber firewood and charcoal have all 
ready market and most of the material is consumed in Gujarat and San- 
rashtra. There fire Saw Mills in most of the larger towns, and hand sawing 
is also equally common. A few struggling bobbin fai'tories, toy-making 
on a cottage industry scale in Ilimatmigar and some towns of Saurfislitra, 
furniture making, turning and carving by few individual artists and 
lacquered-wood-work in Sankheda near Haroda represent the only wood¬ 
working industi ies. There aie no seasoning or preservfition j)l;ints cater¬ 
ing for general use. A catechu manufact ui ing factory u‘=ing Kh.iir lieait- 
wood is worldng fit Rajpipla; one is recently started at Dercd in Pamh- 
mahals ;in<l one is bi'ing constructed in Vyara. Pormeily cateclm was 
manufactured l)v countiy process but now Khair tiees are given to these 
factories on ro\;ilty bfisis on a long contiact. Lac-cultivation by natural 
inocuhition had been ptevaleiit in Chhota Udaijnir and Ihiria and also for 
sometime in \'yaia. Attempts aio now being nnide to inlioduce improved 
system. ILimboo articles of daily use and bamboo-mattings are ])iepaied 
by forest-dwellers and there is a large trfide of such articles. There are 
two factories manufacturing card-board from grasses near I 3 illinu(ra. The 
main minor forest produce are: bamboos, grass, mahuda flowers find seeds, 
Karan] seeds ; Timrii and Asotri leaves for country cigarettes, lac, honey, 
wax, gums, rosha oil. Tannin fruits like Ghat-bor, Amla and Behda, 
Tannin barks from Babul, Sadada, Aval, Chilar etc., niediciniil herbs, 
edible fruits and roots and minor minerals. These are exploited either- 
through annual contracts or on permit basis through licence holders or 
individuals. The future development will naturally consist in full utiliza¬ 
tion of every produce through improved collection, economical transport, 
and final processing. Individual enterprises can hardly cope with the situa¬ 
tion, as the localities and materials are so dispersed. Soon it may not be 
economical to use wood in its natural form. At least all inferior kinds 
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and wastes will have to be greatly processed. The minor products also 
have immense scope. The problem could be efficiently tackled only by a 
top-corporation or by Government themselves. Exploitation through 
forest labourers’ co-operative societies to whom forest coupes are sold at 
upset prices introduced in Bombay State since a few years is an interest¬ 
ing innovation. Many such societies are working successfully in Gujarat 
forests, A higher organisation linking the financing, marketing and 
industrial sides of the various societies might be an ideal body to tackle 
this problem. If worked efficiently, the forest co-operatives will solve the 
difficulties not only of forest development but of social developments in 
general on a grand scale. 

Outturn and Finance :— 

The present yield is about 30,00,000 eft. of timber and 70,00,000 
eft. of fuel. 

The revenue is about Rs. 80,00,000 obtained from timber and fuel; 
4,00,000 from bamboos and Rs. 11,00,000 from minor forest produce and 
miscellaneous sources totalling to Rs. 95,00,000. 

The expenditure is Rs. 14,00,000 for establishment and Rs. 6,00,000 
for works and improvement totalling to Rs. 20,00,000. 


The revenue and expenditure per different units are as follows;— 


Division 

Revenue 

Expenditure. 


Rs. 

Rs. 

Surat 

9,00,000 

1,70,000 

Dangs 

24,00,000 

2,50,000 

Vyara 

22,00,000 

2.30,006 

Rajpipla 

10,00,000 

2,34.000 

Chhota-Udaipur 

3.00.000 

— 

Panchmahals 

11,50,000 

3,44,000 

Baria 

11,30,000 

2,74.000 

Sabarkantha 

80,000 

1,48,000 

Banaskantha 

1,30,000 

1,93.000 

Gir 

16,000 

64.000 

Saurashtra 

4,60,000 

7,00,000 


Communications and Buildings :— 

Though most of the forests are served by the main and the branch 
railway liqes, material has to be transported to the rail-heads by long 
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leads of roads and cart-tracks. One or two metalled roads do exist in 
most divisions, Dangs, Vyara^ Rajpipla and Sanrashtra forests have a 
good mileage of forest fair weather roads ; in the rest they are inadequates. 
Where they are not well maintained only Jeeps or Trucks can be taken for 
long jonrncys. There are nuniberablc rest houses or inspection huts for 
visitors and inspecting officers in Dangs, Vj’ara, Rajpipla and Sanrashtra 
forests. Jixcept in Dangs and the old Baroda forests tpiartcrs for local 
staff are usually wanting, d’here is interesting natural scenery throughout, 
except when the forests are leafless from February to May. 

Causes of ivjitry :— 

I'hc main causes of injury arc fire, grazing and thefts. Shallow 
rooted species like Teak are observed to dry up and die in numbcis, after 
severe droughts or successive scarcity 3^ears. Damage by wind occasionally 
occurs only in the southoin forests. Damage by frost is rare. 1 hough 
tire protection is seriously attempted, it is not much successful except in 
Dangs and Vyara Divisions. The usual culprits are collectors of bird, 
honey, and mahuda llowers, careless smokers, and cow-herds. The fires 
are ground fires and do not cause much damage except in plantations 
and felled corrpes. Repeated fires year after year ofcourse make the trees 
hollow and complet^dy change tire vegetation. Kxtensiv^e defoliation of 
Teak is observed to occur in some areas by Hybloca pleura and Ilapalia 
rnachaerali larvae. The larvae of Celosterna serabrador is observed to 
bore young Teak plants in plantations and also young coppice. Forest in 
vicinity of villages suffer by localised heavy grazing. Grazing is a serious 
problem in Saurashtra. 

Animals and birds :— 

The abundance of food and water offered by the numerous water 
courses spread across Gujarat is a very favourable factor for the promotion 
of wild life in these forests. Except where destruction has been intensive 
either for game, croj) protection, or dire hunger in scarcity years, it has 
still persisted in fair proportions. The tiger, the panther, the sloth bear, 
the sambar deer, nilgai, hares, porcupines, lizards, wild pigs, hyenas, 
wolves, foxes, jackals, jungle cats and civets are found fairly distributed. 
Tiger is absent in Saurashtra but the Gir forests of Saurashtra are now the 
only home of the Asiatic Lion, The correct latest census in 1951 was 212, 
^ison which existed in Rajpipla and Songad Jorest§ is now not met, Chital 



the spotted deer, is found in small numbers in few places south of Narbada 
and in Gir. Black buck though ruthlessly hunted still exists in the cul¬ 
tivated plains. 

Bird life is diverse and abundant. The pea-fowl being specially 
protected occurs everywhere gregariously. The jungle fowl, the crows, 
the sparrows, the koels, the kites, the common m3mas, parrots, parakeets, 
rock pigeons, doves, babblers, tree pies, drongos, owls, quails, partridges, 
water fowls, snipes, gulls etc., are birds of common occurrence everywhere. 

The grey and the yellow cheeked tits ; the green, the red-vented and 
the white browed bulbuls ; the Indian and the migpie robins ; the pandoo 
thrush ; the blue and the fan-tailed fly catchers ; the grey, the bay-backed, 
the rufus backed, and the wood shrikes ; the scarlet and the small minivets ; 
the fan-tailed and the read warbles ; the common and the striated weaver 
biid.s; the white backed and the spotted munias ; the linch and the small 
larks : the [)urple and the rumpled sun birds ; the Indian pitta, the copper 
smith, the green bee-catchers ; the common and the white breasted king 
fishers ; the hoope ; the house and the palm swift ; the falcon ; the shikara 
hawk ; the green pigeon ; the great Indian bustaid ; the river and the 
whiskered terns ; the wood and the common sand pipers ; the white-neck¬ 
ed stork ; the grey heron etc., are also well represented. Migratory birds 
seen onl^’^ in winter or part of the year are the Indian Bush chut, the red 
stait, the rose coloured startling ; the bunting, the swallows, the grey and 
white wag tails etc. The flemingos breed in number in the Kutch de.sert. 
The whistling thiush, and the common Isora arc found near Mt. Abu. The 
black-birds and the velvet fronted nut thatch, are found only at southern 
end. 

Forest dwellers :— 

An account of the forests will be incomplete without mention of the 
people living in the forests, whose lives are mutually interlocked. The 
present forest-tribes are the remnants of the original inhabitants of the 
country, driven into wilderne‘;s by the Aryans cS: carlj' invaders, invariab¬ 
ly mixed up with the later refugees from later invaders like the moh- 
medans. . They saw safety in seclusion and remained primitive till recent 
times. Though a general common level and mode of life is visible in all 
the forest dwellers from Mt. Abu to Dangs and Damman, there are some 
distinct differences also, particularly in physical details & taboos. The 



Kokanas, the Dhodias, the Dhanakas, the Choudharas and the Vasavas 
south of the Narbada appear more allied and this group is quite distinct 
from the Northern Bhills and Thakardas of Panchmahals, Chhota Udai¬ 
pur, Baria etc. The Panchmahal bhills are taller and their eyes, skin, 
noses, facial cast etc., indicate a non-aborigin-strain or a large-scale mix¬ 
ture. Among forest dwellers of Sabarkantha and Banaskantha which'have 
been the routes of the constantly marching armies, the primitive charac¬ 
teristics are scarcely noticeable. Illiteracy and poverty and a rooted in¬ 
difference to these draw-backs, existed and still exist. The first shock to 
their mode of life was felt when forest exploitation and management first 
started about loo years ago by ruling powers. However as the exploitation 
provided them with a sure means of livelihood they had reconciled them¬ 
selves to the loss of their virtual ownership over the forests. They had 
carried on an indifferent cultivation as a subsidiary occupation ; but the 
high food prices in the war years, changed it from a subsidiary occupation 
to the main mode of life. The Adivasi uplift activities specially after in¬ 
dependence, have now brought in an awakening of their rights and wrongs. 
The thatch-roofs are changing into manglore-tiles, the earthen pots into 
brass vessels, and the loin-cloths into bush-shirts and dhoties. With these 
increasing novelties the consciousness of want is also increasing and is na¬ 
turally follow’ed by a consciousness of their inherent rights over forests, 
and many other things. Possibly the full development of the co-operat¬ 
ive societies of the forest workers, and the all round measures started for 
the development of backward areas, will ultimately result in a happy 
equilibrium. 







FAUNA OF GUJARAT AND SAURASHTRA 

By 

Dr. J. C. George 

Head of the Zoology Department, M. S, University of Barocia 

“ I wouJd not enter on my list of friend-^ 

Tho* ^^laccd with polish'd manner 5 and 

fine sense, 

yet wanting sensibility, Man, 

who needlessly sets foot upon a worm. ** 

-C()W1*KK. 

^^UJAKA'r and Saurashtra lie in the North-Western part of India. 

As a Zoogeographical area it is a part of the Peninsular region 
bordering on the desert region which adjoins it on the West and North. 
It is a dry area of moderate to scanty rainfall, sheltered from tlie south¬ 
west moonsoon by the Western Ghats. Black soil is characteristic of this 
area with its vegetation of Acacia, Zizyphus ( Bher) and other short trees 
and shrubs. Forests are localised as in Gir of Saurashtra and Panchmahals 
of Gujarat with hordes of gazelles and antelopes as their main wild animal 
population. The Asiatic lion which at one time might have been more 
widespread in this area is now confined to a few individuals under protec¬ 
tion in the Gir forest. Smaller mammals of this aiea include the langurs, 
donkeys, bats, common fox, jungle cat, mongoose, wolf, hares, the palm 
civet, ground shrew, hedge hog, porcupine, squirrels and several species of 
rats. Amongst the birds, apart from the common forms which cire wide¬ 
spread all along the Indian Region there are a few such as the Sarus crane, 
and lesser florican, which direct attention. In the area of the Reptiles, 
crocodiles, turtles, tortoises; lizards like varanus, nromastix, calotes, 
chamelaeon and mabuia; and various species of snakes such as the cobra, 
viper, eryx, rat snake aud some fresh water snakes are common. Being a 
dry region the amphibian population is sparse being restricted to frogs, 
small population of toads and one or two species of tree frogs. The Tapti, 
Narmada, and Sabarmati which are the three important rivers of this area 
are richly populated by various fresh water fishes, and crustaceans, milli¬ 
pedes and a species of crocodile and two species of turtles. Insects 
characteristic of the Indian Peninsular region are found in moderate 
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numbers. A feature of this area which should be specially mentioned in 
this connection is the paucity of earthworms. 

Tins area is bound by the Arabian Sea on its Western side and its 
indented coastline offers a rich variety of marine fauna comprising sponges, 
coclentcrates, worms, crustaceans, echiuoderms, ascidians, marine fishes, 
turtles and porpoises. • 

The fauna of this area has not been well studied, and it is hoped 
that nov/ with the establishment of the two Universities of Baroda and 
(injarat, more attention will be directed towards that end. Below is given 
a short account of the better known animals of this area. 

The Formidable Cats 

The Hon (Fclis leo), the tiger (Felis tigris) and the Cheetah 
( Acinonyx jubatus) are the important wild beasts of the cat family met 
with in this area. In ancient times the lion seems to have had an extensive 
geographical range spread over Europe and .South-Western Asia. It is 
likely that it migrated from South-west Asia to India as well as Africa. 
The tiger’s home was Northern and Central Asia from the Caucasus to 
China, from there it seems to have extended its coming to Burma, Malaya, 
and from Burma to India via Assam, Like the lion, the panther and 
cheetah also appear to have migrated from South-west Asia into India via 
the Western gateway. While the tiger and panther are still found in 
many parts of India, the lion has disappeared from the Indian Region 
except for the small forest region known as Gir in Saurashtra. The cheetah 
is also repoi ted to be found only from certain localities, though Prater is 
doubtful whether any cheetah still survives in the wild state in India or 
other parts of Asia. The lion, the most powerful and courageous amongst 
the wild animals is not terrified by other beasts or even man. Unlike the 
tiger vvhich is also a ferocious wild beast, the lion’s haunts are more in 
shrubby, less humid forests, and it can tolerate hot weather to a remark¬ 
able extent. Unlike many other cats the lion does not climb trees. It is the 
only cat with a majestic mane. It has a claw at the extremity of its tail. 
The lighter colour of the lion compared to that of the other cats, matches 
well with the drier environments of the territory it inhabits. It is more 
nocturnal in habit, than the panther and the tiger. It is indifferent to 
man unless provoked. It roars after a hearty meal and also when sexually 
excited. Lions seem to mate in October to November and the period of 
gestation is computed to be ii6 days. The male stays with the family to 



defend the young and to get food for them. Lions breed freely in captivity, 
in the zoo and also in the cages of the circus troops. The lion has been 
successfully crossed with the female tiger in the Mysore Zoo and a hybrid 
beast the Liger has been obtained. 

The tiger is reported from Panchrnahal forests. It is as sturdy an 
animal as the lion, but unlike the lion as mentioned before, it cannot 
tolerate the intense heat of our summer. During the hottest months of 
the year it resoits to the denser forests with flowing streams so as to wet 
its body and cpionch its thirst. On the advent of the rainy season tigers 
wander out of their summer hiding resorts, treading from place to place 
often covering an area of several miles. It attacks usually the larger forms 
of deer and wild cattle. The number of tigers is also getting restricted Ori 
account of the reduction in numbers of wild life in our forests. It is usual 
for a tiger to reach a region and settle there provided sufficient game is 
available in the vicinity. In time of stress it does not hesitate to attack 
other tigers or panthers. Like the panther the tiger also drags its prey under 
cover where it can finish it in seclusion, and the remains later on if left 
over. It may even take precaution to cover it with grass and earth so as to 
avoid it from being eaten by other carnivores. It is reported that a tiger 
can muster up courage to attack an unwary elephant or bison. Driven by 
hunger, like many of its tiibe, it cats any kind of flesh coming in its way. 
There have been many stories of man-eating tigers around human habita¬ 
tions. Only when wild life is unavailable or it is incapable of attacking 
wild game that a tiger takes to man-hunting. Male tigers have been 
spotted in the company of more than one female which has lead to the 
belief that unlike the lion it is not monogamous. Association with a female 
often stops when the cubs are born. It has a longer period of gestation 
than the panther but shorter than that of the lion. Tiger also breeds in 
captivity sometimes producing as many as six cubs. Tigers are believed 
to live longer than the lions. 

Like the tiger, but unlike the lion, the panther is a cunning animal. 
Due to its smaller size, it has to have recourse to caution its depredations. 
A panther will kill and eat anything it can attack with safety such as 
cattle, deer, monkeys and rodents. It will not harass a big sambar or a 
nilghai bull; nor can a panther stand against wild dogs or hyanas. It 
ofterr captures its quarry with extreme rapidity by leaping on it from the 
branch of a tree. Though of a smaller build than the tiger and the lion, 
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il has an enonnxis amount of strength. It can carry a stag in its mouth 
up a tree. Panthers breed all throughout the year. It would breed also 
in captivity. Its gestation period is 92 days and two to four cubs are 
produced. On account of shorter gestation period and breeding through¬ 
out the year and requiring less amount of food compared to the lion and 
tiger, p<intliers survive in larger numbers than the other two. * 

The Cheetah has its own technique in hunting its prey. It crouche.s 
belly-to-earth and snatches its prey after the manner of a cat. The 
quarry which is usually a fleet-footed antelope, if it escapes, the Cheetah 
can pur.sue and overpower it. It can dart itself into the speed of sixty 
miles per hour, which is faster than a grey hound. Its small head, narrow 
chest and body and the long sinewy limbs are adapted for speed unlike 
the build of lion, tiger, or panther. No reliable information is available 
regarding its breeding habits. 

The Vicious Dogs 

Though tlie domestic dog is the closest companion of man, none of 
the olher members of the canine family are friendly to man. The wolf 
( Canis lupus ); jackal ( Canis aureus ) and the fox ( Vulpes bengalensis) 
are the representatives of the dog family met with in this area. Another 
of the clog tribe, the wild dog which is met with in many parts of India does 
not occur here. To most people the jackal and the fox are identical, but 
to zoologists they are animals belonging to different genera. The dogs 
occur in the arctic, temperate and the equatorial regions of Asia. They 
have come to inhabit India from the North. The wolf, jackal and the fox 
have adapted themselves to live in the open country, while the wild dog has 
settled down in the forests. One characteristic of the dogs is that most of 
them are gregarious, characteristically so is the wild dog. 

The Indian wolf is very much canine in its appearance. It lives in 
burrows or takes shelter in scrubs. It hunts by day or by night. Like 
the jackal and fox, the wolf also has now come to settle near human 
habitation. It preys on small members of cattle, hares, foxes, rodents 
and birds. In the wilder regions, it hunts black bucks and gazelles. The 
main breeding season is after the rainy season and the cubs are usually 
born by December. Young wolves are amenable to taming. 

The jackal is a familiar beast around villages in India. Being 
primarily a scavenger, it contributes materially to the clearance of car- 



jasses of animals and vermins round about villages. It is a solitary animal 
but the members of a family perigrenate at dusk howling in long, drawn 
out yelps. It is a cunning, secretive and evasive animal, and behaves 
often as a timid member of the dog family. Though primarily carnivorous 
it is known to feed on sugar-cane, zizyphus fruits, starchy roots and melon. 
It usually lives in holes and burrows. The breeding cycle of the jackal 
corresponds to that of a wolf. 

Ihc little Indian fox is noted for the agility and dexterity with which 
it can escape its pursuers. It lives in burrows or in scrubs and like the 
jackal has now come to be dependent on the village for its livelihood. In 
the wild state it feeds on rodents, crabs, white ants, and other insects. It 
is not averse to feed on melons, zizyphus fruits and gram when available. 

The jackal and the fox do not hesitate to breed with the domestic 
dog. Recently a vixen kept by Dr. Joshua of the Madras Christian 
College was crossed with a dog which resulted in four pups. An account 
of them with a photograph has appeared in the journal of the Bombay 
Natural History Society. 

In Saurashtra the common stray dogs have bushy hanging-down tails 
like those of the jack ils and it is quite probable that they are descendants 
of a mixed origin. 

The Civets 

A group of cats called the civets, which are smaller in build, less 
ferocious, longish in body with short limbs and elongated head are common 
in many parts of India. Unlike the larger members of the cat family, the 
civets are indigenous to this country. Their fossil remains have been 
discovered from the Sivalik Mills. Their natural habitat is the rain forests 
with rich vegetation. Two species—the small Indian civet and common 
palm civet have established themselves in the arid open territory. They 
are shy, nocturnal animals, though some members are definitely diurnal. 
Though many people do not know much about the civets their lives have 
been influenced as a result of extension of human habitation. The 
inhabitants of large cities do not know that along with them live in the 
vaults of their dwellings some civets. 

Unlike most other members of the cat family, the civets have taken 
more to a frugivorous diet. Their animal food consists of rats, squirrels, 
birds, lizards, insects and their young ones. They are not averse to eating 



starchy roots. In the Gujarat and Saurashtra area the common civets are 
the small Indi.in civet ( viverricnla indica) and the palm civet or toddy 
cat ( I’ar.idoMirns hermapliroditus ). 

The small Indian civ<d is found all over the peninsular region of 
India, Punjab, Sind, Himalayan region and in the South up to Cape 
(‘omoiin and ('eylon. In each locality there is a local race. It lives amidst 
grass or shrubs. It might also take shelter in homes or caves ; some wander 
into the towns and live in drains. It hunts by night and though it can 
climb, it seeks its food on the ground, where it feeds on an omnivorous 
diet. When the Zizyphus is in fruit it feeds on the fallen berries. A male 
and female associate during the breeding time and separate when the 
young are born. The care of the 3'oung is left to the mother which nurses 
them in seclusion. I'our to five young ones are born at a time. 

This civet is easily domesticated and kept in cages for the purpose 
of collecting the perfume-civet, which is extiuded from its scent glands. 
The scent gland is situated near the anus ; it can be seen as a fairly large 
j)ouch with hairy swollen lij')s. The secretion of glands—the civet is so 
called as the n.ime was derived from the Arabic term “ ZABAT”. Arabs 
were the m.dn purchaser of this perfume in olden da3^s. While main¬ 
taining a civet cat in a cage, a rough bamboo piece is usually kept and 
the cat often rubs its hind region against the bamboo and while doing so, 
extiudes some of the civet which is scraped out. 

The common palm civet occurs in the wooded localities and unlike 
the true civet cats it is arboreal in habit. It takes shelter during day 
time huddled up amidst foliage between branches or in holes and in shelters 
on the roofs of human habitatians. It is believed to have developed a 
taste for toddy which it drinks at night from pots hung up to collect the 
stuff. Its normal food consists of small animals and fruits. Though it is 
helpful in the destiuction of rats and insects, its habit of stealing labora¬ 
tory animals is unwelcome. This beast is also easily tamed though very 
little is known about its breeding habit. 

The Mongooses 

The mongoose is a common animal exhibited by wandering snake 
charmers and attracts the attention of the tourists who visit India. The 
mongoose is smaller than the civet, from which it differs in its very short 
ears. The ear lobe is semi-circular and folded so that the ear could be 
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completely closed with it. Like the civet the mongoose is provided with 
an anal gland the secretion of which, however, is not scented, but stinks, 
riie stink is a protective device used by the mongoo.se, which will discharge 
a cloud of tlie foul smelling secretion on its attacker, whenever threatened. 

It is well known that mongooses are dreaded by snakes. The agility 
with which a mongoose can attack a snake and overpower it, is the cause 
of this diead. '1 he common belief tliat a mongoose is immune to cobra 
v'enom is not correct. When a cobra strikes a 'mongoose, its hairs are 
bristled up to such an extent, that the snake is unable to get contact to 
inject its poison into the body of the mongoose. .Small amounts of poison 
however, have no effect. 'Phis is a property not only of the mongoose but 
of many wild animals. Cobra venom when injected into a mongoose, 
however, kills it instantaneously. 

]\longooses are helpful in keeping down the number of vermins such 
as rals and mice but they are exceptionally bold in stealing chickens from 
the periphery of villages. 

The two species of mongooses occurring in this area are the common 
mongoose (Herpestes edwardsii) and the small Indian mongoose 
( Heipestes javanicus ). The former is double the size of the latter. Both 
live in holes burrowed b}^ the animals. I liey are diurnal in habit, shy by 
tenipeiament taking to cover when confronted by human beings. When 
haul pressed they do not hesitate to eat carrion biit oidinarily they live on 
small lodents and insects. They are not known to cat fruits. The mon¬ 
gooses breed more than once a year. The period of gestation is about 
seven weeks and the number of young born at a time is three. The mother 
is very jealous in looking after the young ones and the male parent takes 
no share in the care of the young. 

The Bats 

The bats like birds are world-w'ide in distribution. Like birds they 
are light bodied creatures adapted for flight. They have a boat shaped 
sternum for attachment of flight muscles. A bat’s arms and hands though 
modified for the .support of its membraneous wings, are used also for walk¬ 
ing and climbing. The walking is hov/ever awkward and amounts to 
hobbling so much so that the bat is quite helpless on the ground. In 
climbing however it is more efficient as it uses the claws on the thumb and 
toes to secure a hold. Bats are supposed to evade obstacles in their flight 
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by means of a “ radar ” system. An experimenter found that a bat could 
evade wires stretched in all sorts of ways across a room. By using an 
elaborate sound detection apparatus it was discovered that a bat sends out 
signal cries at frequent intervals, and their echoes from the walls as well 
as the wires are received by the animals. It is assumed that these echoes 
enable the bat to locate the wires so as to avoid them. The freque nt 
deaths of the flying foxes by getting entangled with exposed electric wires 
show that the larger forms are not bestowed with such a sensitive faculty. 

Bats are known to hibernate in winter, but in Gujarat and Saurashtra 
they are not known to do so. On extremely wintery days they are reduced 
to inactivity. Prater records that during the unusually cold spell in 
Ahnjedabad flying foxes were keeping to their roosts throughout the 
night. Itxtrcine heat is also known to affect fl>ing foxes. The same 
author records that they fan themselves with one of their wings dining hot 
summer days. During the height of summer last year repoits of flying 
fox deaths came from several places in Gujarat. Whether lhe.se deaths 
were due to intolerable weather or due to some epidemic was not i:i\ esti- 
gated. 

There arc two types of bats in this part of the country, the fruit 
sucking bats and the insectivorous ones. The former are the large flying 
foxes which roost on tall spreading trees in an unmolested situation. 
They peregrinate towards dusk and fly sometimes severel miles in search of 
fruits which they chew up and drink the juice while rejecting the refuse. 
By daybreak they return to their habitual abode. The insectivorous bats 
which are very much smaller than the flying foxes also come out at dusk 
and return before daybreak to their hiding places in crevices in the trees, 
roofs of buildings or caves. Their prey consists of small birds and insects. 
They are fond of nectar from flowers. 

Insectivores 

The insectivores are small mammals w'hich include the hedgehogs, 
moles, and shrews. A characteristic feature is the very pronounced long 
pointed snout projecting far beyond the lower jaw. Their teeth are more 
or less of a uniform type. They are generally primitive mammals with all 
the five digits. Unlike the cats these are the plantigrade animals. In 
Gujarat and Saurashtra area representatives of the insectivores are the 
hedgehog and the grey musk ground shrew. 



The common hedgehog in these parts is Hardwicke's hedgehog ( Hc- 
miechinus collaris ). It shelters during day in holes in the sand or beneath 
thorny bushes. Apart from insects, worms, slugs, rats, mice and the eggs 
of birds, thej^ eat fruits and roots. They ramble quite a lot in the typical 
inseclivore fashion, treading the route every night. When alarmed it roles 
itself into a ball and feints death. If disturbed it is convulsed into sudden 
activity which might result in wounding with spines, the intruder. It 
often prod>ice.<? a hissing sound when alarmed. The young are born in the 
holes and they are protected by the mother. To begin with the spines are 
soft and flexible and they soon harden into stiff ones. Like the young of 
the canine they are born blind. 

'I'lie ground shrew ( Suncus caeruleus) is the common form in these 
parts and all over India. The ears of the giound shrew are prominent but 
deptessed. T he two front teeth on tin: upper jaw aie emved with a pro* 
mineiit basal cu-^p ami in the lower jaw they aie long and piaiject 
hori/.oiit<illy loinanl. The pointed snout, depressed ears and the prominent 
fioiit teeth and the thick tail tiistingnish it from a rat. It emits a chai- 
acteiistic mii.sk smell given out by a {)air of glands Thehaiiycoat is .sjxirse. 
It he]j)S to g('t rid of vermins. They do not hesitate to tome to human 
habitation in st'aich of their piey. They give birth to two to three young 
ones only at a time. TTiey look after the young ones for quite a long time 
and train them to find their feed. 

7 ’hc Monkeys 

In strncinral features the monkeys are akin to man. Monkeys aie 
superior to other mammals in the development of tlie brain and associative 
intelligence. Mentally the most superior monkeys are the anthropoid a[)e.s 
like the chimpanzee, the orang, the gorilla and tlie gibbon. The lower 
ranks of the primates, the gionp to which monkeys belong includes such 
lowl}^ animals as the loris. Indian monkeys belong to two families one is 
represented by the Macaque and the other by Langur. The macaque is 
sturdy and thicker in limbs, while the langur is tall and slim with a long 
tail. Macaque is provided with cheek pouches while the langur is devoid 
of them. The Macaque is more friendly with man and is easily kept as 
pet but not the langur. The Gujarat and Sanrashtra region can claim to 
have only a species of langur. The common langur ( Semnopitheclis 
entellus ) is a long limbed, long tailed, black faced monkey which is at 
home both in the forest as well as around towns and villages. There are 
distinctive races in different parts of India. The Gujarat langur is gr 4 yi^ 



while the northern one is more blackish. It is more arboreal than the 
macaque. Round about human habitations it tends to be bold but in its 
wild haunts it is shy. Langur is pure vegetarian, its meal being made up 
of fruits, flowers and tender shouts. It comes out from its rest early in 
the morning and retreats to shade during the hot hours. It is a gregarious 
beast, each party being headed by a hefty male and a number of fernales 
and young. It likes to prattle when resting in company. It is infested 
with lice which it picks up when idling on a branch or on the ground. 
The predominating male produces a guttural alarm note when confronted 
by intruders. While bouncing from branch to branch in troops each emits 
a hilarious whoop. The weaker males are social outcast and they follow 
the trail of the troup in constant fright of the dominant male. An old 
male is dispo.sse.ssed of its harem sooner or later by a younger rival and it 
leads a life of solitary despair avoiding any conflict with abler leaders. The 
most dreaded enemy of langur is the panther though a tiger also is known 
to capture it. The young are born from March to June. 

The Rodents 

The rodents are a very successful group of mammals found in all 
parts of the globe except in the very cold regions. The common rat for 
example is found all over the world and various geographical races are 
met with. Their success as a group is due to the fact ( t ) that their diet is 
made up of starchy food material like roots, or in some cases of dead 
carrion of all types to feed, on which there is less competition; (ii) that 
they are able to produce a large number of young which can be supported 
on the scanty rations available in their environment. The rodents include 
the rats and mice, squirrels, marmots, hares, rabbits and porcupines. The 
Indian mole rat ( Bandicota bengalensis) and the larger bandicoot (Bandi- 
cota gigantea) are both wide-spread bandicoots. The Indian male rat is 
dweller of the cultivated plains or gardens, but is occasionally found in 
forests as well. It is about six and half inches long in the trunk. Its 
presence in the fields is indicated by a pile of fresh earth which it throws 
out from its burrow in the form of a mole hill, most often found on bunds 
or other raised parts. Its burrow is occupied in the breeding season by 
the female and the young. The giant bandicoot is twelve to fifteen inches 
long in the trunk and is met with near human habitations and it burrows 
in the gardens, stables or out-houses. Like the mole rate it is omnivorous 
in diet. 



The house rat (Rattus rattiis) is supposed to be indigenous to the 
Indian subcontinent and from liere it seems to have been transported along 
with goods all over the world. In some parts a distinct white bellied race 
occurs in the field. 

The soft-furred field rat slightly smaller than the mole rat and is a 
streamlined agile creature. It is some what brownish in colour compared 
to the mole rat. It is a serious pest of field products. 

The field mice are more than one species, an individual measuring 
about two to three inches in body length. 

The house mole is another of the smaller rodents whose home is 
believed to be in Asia but now spread all over the world. It is very 
active and can easily evade its enemy by dodging it. It is a prolific 
breeder producing four to eight young at a time, three to four times a year. 
It reaches maturity within a year. 

The common hare in these parts (Lepus dayanus) is found widely 
distributed. It is primarily an inhabitant of the grass-lands, nocturnal in 
its perambulations and vegetable feeder by diet. Unlike the rat its litter 
consists of only a few young ones. 

The only squirrel inhabiting this area is the five-striped one 
(Funambiihis pennanti). This species is now increasingly found about 
cultivated fields and human habitations. Its food consists of fruits, nuts, 
sweet portions of bark and often white ants. It is always spotted from 
its squeaking noise which it produces while inviting its mates. It is an 
expert climber, and can switch on from branch to branch by leaping. It 
builds its nests with fibers and grass between twigs in a seclusive position. 
Three to four blind young ones are produced at a time. 

The Indian porcupine (Hystrix leucura) is also a widely spread 
rodent extending in its distribution to Persia, Asia Minor, and Palestine. 
It is a curious animal on account of the fact that its hairs are modified into 
long spines. The spines at the anterior half are about six inches long with 
a cluster of long thin upright ones on the back. Posteriorly towards the 
tail there are the rattling quills with brown and white rings, which make 
a remarkable spectacle when the animal is excited. 

This animal favours rocky hill sides, hiding in caves among the rocks 
or in a burrow of its own. It may sometimes build an elaborate resting 
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chamber several feel l)elow lire ground with long galleries upto thiity to 
fifty feet in length. Tliese galleries have their own openings so that when 
threatened it can escape through any one of the holes. This animal feeds 
on grains, frnit.s and roots. Moreover, it gnaws bones and horns and feeds 
on the chips produced. It is assumed that the substance of the bones and 
horns will be assimilated and utilised in the growth of the spines, ft can 
attack with its hind parts and thrust its cpiills into the body of the threaten¬ 
ing enemy with remaikable agility. The cpiills are easily detached and 
they penetrate deep into the body of the enemy and completely unnerve 
him. 'I heie are recoids of panther and tiger having been dealt with and 
(lone to death in this fashion. One feature of its breeding habit is that 
both the jiarents occupy the burrow, while the female is nursing the young 
ones. The fact that the young ones are born with open eyes is unusual in 
the rodents. 

The Ungulates 

'J'lie ungulates include a large v.iiiely of forms such as lire horse, 
rhinoceros, hippopotamus, tapir, ox, sheep, goat, }':ik. butl'.ilo, aiitelojre, 
gazelle, det'r ami pig. Most of them arc animals with horns and lioiTs, 
sustained with miliiment available in vegetation. Some of them arc thin 
legged, swift-footed, light animals. Such arc the horses, aiiteluprs and 
deer. Olliers like the rhinocererses, tapirs and bnff.ilos are heavy and 
sluggish ill movements The former escape from their enemies by bolting 
away, while the latter face them and attack. The goats and sheep are 
remarkable in their ability to manoevre through rocky hills which are not 
haunted by other herbivores. 

The Indian w'ild ass ( Equus onager) is a distinctive animal inhabit¬ 
ant of this region. While its natural home is in the deserts of Culch and 
Northwest India, its domesticated counter-part is widely used as a cheap 
load carrier throughout Gujarat and Saurashtra. The natural wild ass, if 
caught young can easily be tamed into service. The wild ass in its natural 
haunts grazes between dusk and sunrise and roams over the barren desert 
in small herds and sometimes as solitary individuals during the daytime. 
Prater records that when tested against the motor-car, a wild ass was 
found to maintain a speed of 30 to 32 miles per hour for a considerable 
distance. As is characteristic of herbivorous mammals, the males indulge 
in fighting for opportunity in mating. Like most other herbivorous 
animals only one young is born at a time. 
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Amongst the antelopes, only one species, the black buck ( Antelope 
cei vicapra ) is met with in this area. It is one of the most beautiful and 
elegant animals with the upper part of dark and the lower of light shade, 
alert eyes, and spiracled tapering horns held up in a majestic pose. It 
occurs in herds of twenty to thirty, sometimes even in a hundred. It lives 
in open grassj^ plains covered with scrub bordering on forests. When 
threatened it takes to cover in the forests. It feeds during the fore-noon 
and takes rest during the hot part of the day, coming out again during 
the late afternoon. It is noted for its gallop when puisued. The herd is 
led by a senior female. The males fight during the breeding .season for 
chances to mate. The females give birth to one or two youngs in a resort 
prepared amidst the grass. Young ones develop in a short lime suKicient- 
ly well to join the herd. 

The spotted deer usually known as chilal ( Axis axis) is also a 
favourite herbivore met with in this region. It is found ecpially well in 
the humid legions of India. Its usual haunt is in the proximity of villages, 
where perhaps it has a sense of protected feeling being near the precincts 
of man. It is not averse to associate with other forest animals, and is 
tamed very easily. During the breeding season like others of antelope 
and deer group, males fight for the po.s.scssion of the opposite sex. It is a 
prolific breeder giving birth at a time upto three young ones at an interval 
of six months. 


Birds 

A very few species of birds arc peculiar to this region, 'fhe common 
ones found in the peninsular region of India occur here also. This con¬ 
sists of crow.-;, bablcrs, bulbuls, magpie robbins, drongos, orioles, mynas, 
weavers, house sparrow.s, swallows, honey-suckers, wood-perkers, baibets, 
cuckoos, king-fisher, swifts, owls, vultures, doves, .sandgroves, partridges, 
cranes, egrets and ducks. There are two species of ciows, the Indian 
liouse. crow ( Corvus splendens) which is smaller and more familiar, in as 
much as it haunts human habitations. It is smaller than (he other species, 
the jungle crow (Corvus coronoides), which is of a glossy black colour. 
The house crow is easily distinguished from the jungle crow on account of 
its neck region being of a lesser shade than the rest of the body. Both 
the crows are scavengers. The house crow is more intelligent and gregari¬ 
ous and in time of danger is capable of raising an alarm for collecting an 
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assemblage of a large number which will not hesitate to attack the enemy 
with beak, claws and wings to ward off the danger. 

The bablers are dull coloured small birds which are met with in 
small flocks. 'Phe bablcr is a gregarious bird wandering about in grass, 
scrubs, gardens and the bushes. It has a sweet note, almost a song, in 
the breeding season. 

Various races of the red-vented bulbuls are amongst the most 
common birds met wtih in the vicinity of man. It feeds on almost any 
kind of fruit, seed or insects and are often most destructive, picking off 
oranges when about the size of a pill. It pulls out pieces of young shoots 
and buds. It is rather a quarrelsome bird too. 

Brown-backed Indian robin is one of the most familiar of birds in 
this region. It is found more in the driest areas and in the open coun¬ 
tries. It feeds much on the ground, haunting the grass or freshly turned 
soil for insects. It sings a few cheerful little notes in the breeding season. 
The sexes have the same pattern in colour but the black of male is replac¬ 
ed by grey and brown in the females. It lays generally three to four eggs. 

The drongos, form one of the most easily defined families of passers. 
The drongo's black plumage and long forked tail of ten feathers are 
sufficient to distinguish it readily. It is very commonly .seen in most of 
the gardens and roadside and also in the vicinity of open grassy plains. 
It is not migratory in the true sense yet many of the species move consider¬ 
ably during the rains and dry weather. It produces an immense variety of 
notes both pleasant and reverse. It displays great activity in the pursuit 
of yeasels and flying insect prey. It is entirely insectivorous. 

The oriole is known over the greater part of India under the trivial 
name of “ mango bird ”. It is of yellow and black. It is a bird of the 
gardens and orchards and also open country. Its curious dipping flight 
and its beautiful call of pure loud melodious notes are familiar to every 
one in this region. Its diet is chiefly fruits but it also eats freely insects 
of many kinds. The female differs from the male in having the yellow of 
the upper parts tinged with green. 

The myna has head and neck glossy black. It is one of the most 
common birds in India. It is essentially a bird in the vicinity of towns, 
cultivated gardens, orchards and not found in jungles or forests. It is an 
excellent pet and a favourite cage bird, because it is hardy, intelligent and 
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amusing, It can be taught to speak. It is mainly insectivorous* tn the 
evening it often assembles in great numbers together with crows in clumps 
of trees. 

The baya is essentially a bird of open country, cultivated fields and 
gardens. It is also found in well-wooded country. It is not intolerant 
of human beings and human habitations. It is a cheerful bird with a 
constant conversational chattering. It is principally a seed eater but also 
consumes almost any kind of ripe grain. In captivity it can fed on boiled 
rice and millet. It is also a favourite, intelligent cage bird. Baya 
commences to breed as soon as rains come. It breeds in company; any¬ 
thing from a dozen p.iir.s to nearly two hundred, building their wonderful 
hanging nests on some cluster of suitable trees. The nests are so well 
known as h.irdly to require description. It is said that country folks use 
these dry nests for filtering ghee and honey. 

Where man is to be found, there the sparrow will also be found, and 
when mankind breaks new ground in forests or deserts the sparrows will 
follow and take what it can out of him. At the same time it will oust 
others of its own kind which may be indigenous to the place. It loves 
society chiefly because it may have good scrap whenever available. It 
is veiy greedy and often seeks food in most unsavoury places. The 
number of eggs laid at a time vary from three to six. 

The common swallow is a migratory species in India and in the 
winter it is found through the plains. It migrates in the month of April 
and March and its young ones come to India by July and August. Before 
migration it assembles in immense flocks. It breeds in great number 
throughout Kashmir, Kuman and Gharwal. One swallow lays four to five 
eggs each time. 

The white wagtail haunts villages and gardens and may be found 
pursuing its insect prey across the lawns and open spaces. All the time 
its tail wags at regular intervals and even when seated it cannot refrain 
from quick flicks every now and then. It is also a migratory bird. 

The beautiful sunbird is found in forests, thin jungles, cultivated 
fields and in gardens. Where there are flowers there will be the yellow 
backed sunbird found clinging to the stalks of flowers and rapidly inserting 
its bill in the flowers to reach for honey. When the breeding season 
commences it resorts more to the forests and far less to the gardens. Tin? 
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siinbird is gregarious anti it feeds often on flowers. It lajf's three eggs each 
time. 

Tiie woodpecker is a highly specialised bird, having two-toes point¬ 
ing forwards and two backwards. Its tongue is extremely long, pro¬ 
tractile and is covered with an adhesive secretion from mucous glands ; its 
tij) is horny and barbed ; its build is stout, wedge shaped and is provided 
with a ridge on either side. The fail-feathers are hard and ligid and they 
are used in climbing by pressing against the surface of the trees, riie 
flight of the common woodpecker is of a shooting type, i c. by alternate 
flapping and closing of wings. A woodpecker examines a drying up trunk by 
tapping it and if found decaying, it pierces with its beak and makes a hole 
of snflicictif size to enable it to peep in and to pick up tlu^ grubs found 
within. During the breeding season the woodpeckers are commonly seen 
in ])airs, the male chasing a female with the characteristic shrill note. It 
is reported that the female also in her turn pursues the male often, utleiing 
the note. 


The barbets are a group of birds of great range found owi the 
greater part of orit'iifal legion and akso in South America. The baibet has 
got the habit of uttering a long, drawn out reverberating note. l.)uriiig 
the breeding season a barbet makes holes in the dried up trunks of trees 
to make nests. 

The cuckoos are a group of parasitic birds. The common cuckoo 
found ill this part is a migratory bird, arriving in the plains of India liom 
August to .September, and it returns to the Himalayas in April to May. 
A few of them breed in the local hills. The cuckoo is polyandious and 
large numbers of both sexes are present. The cuckoo lays its eggs in 
other biids' nests, and there are records having discovered cuckoo’s eggs 
in the nests of several other birds. It is an insectivorous bird. The male 
is noted for its musical double note from which it derives its name cuckoo. 
The female call is louder and rippling during the mating season. 

The parakeet is also a very common bird in this region. The 
characteristic feature of the parakeet is the loosely articulated upper 
mandible with the bill short, strong and deeply hooked. The tongue is 
fleshy and armed with a horny spatulate tip. The hooked beak is provid¬ 
ed with file-like corrugations, which are used in slicing of the fruits on 
which it feeds. The parakeet is an excellent cage-bird easily tamed and 
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taught to litter a few words, A parakeet flies at an immense height in 
long narrow ribbons. It starts flight with a harsh cry. It is entirely 
grain and fruit-eater often doing heavy damage to crops. The court¬ 
ship of tlie parakeet itu^olves curious affections of the body as well as the 
head of both sexes, uttering at the same time low tutoring note. 

The king fisher is a well known bird in all paits of the world. Its bill 
is long and compr(isspd. It is found wherever there is angle water with 
fishes inside. The l)ird jx-irlies on a near bush or a tree wherefrom it 
spies on the ])rey and with a dai t jfluuges into tlie water and takes hold 
of it. It returns to the perch to devour its catidi. It utters a thrdling 
whistle on flight. A pair takes })ercli on a suitable sight on a river or 
tank and inspects tlu* locality for the correct spot on the bank to make 
the tunnel fot its nest It lays seven or eight eggs and on hatching the 
mother ri’guhnh" feeds the young ones. Jt is the characteristic of a pair 
ol kingtishers that it do(’s not encroach upon the territory consisting of a 
stretcii of liver or ol a tank of others of its kind. 

The owl is also a widely distributed bird met with in most parts of 
the old world. It is nocturnal in it.s habit. It is characteristic of the owl 
that it is inditterenl to the presence of human Ix'ings. It is somewhat a 
ventrilocpiist hiving an ('lulless lepeitoire of calls r.ipitlly repeated in 
various tones. It calls ils mate with a soft double a7/nn. Its flight is 
swift, silent and undulating. .An owl is an insect feeder but docs not 
hesitate to kill small birds, rodents or lizards. It builds its nests in holes 
on the trees and even in holes on banks (jf rivers and also in rocks. It does 
not hesitate to deprive another birds of its nest if such is available. It i.s 
a close sitter on the nests which number from four to live. 

The diurnal birds of prey in this area include the common Indian 
torms such as the vultuie, falcons, eagles and the hawks. The vulture 
differs from the falcons, eagles and hawks, in having the head and neck 
bare or partly covered and never having true feathers on the crown. Its 
bill is strong, deep and compressed with the tip deej^ly hooked. Its wings 
are long and pointed. Its claws are long but not much curved. 

The loathsome vulture is a very useful bird on account of its 
scavenging habit, and large numbers are met with in towns and villages. 
It finds its food of corpse by sight and finishes it off in one sitting. When 
gorged with food it is unable to fly.. During the communal riots (1946) in 



Calcutta, but for the vultures the stinking flesh of large number of dead 
bodies would not have been cleared. 

The vulture is a majestic bird in flight, spiraling round to gain height, 
but on the ground however, it is an ungainly squabling ugly bird. When 
hard pressed for food it will eat worms, frogs and even insects. It emits 
a disagreeable odour. It builds its nests often on rocks on the sides of 
cliifsor on a bare patch work of earth or rock. Usual number of eggs laid 
is two. They are reddish with markings of every description, giving an 
extraordinarily pretty effect to it. 

The common pariah kite is follower of man wherever he goes. In 
adtlition to offal the kite will kill and eat small birds and mammals, of 
every sort. When hard-pressed it does not hesitate to eat frogs, lizards 
and grasslioppers. It is knowm to follow swamps of migrating locusts to 
ieed on them. In the evening twilight it is usual to find the kite prc3'ing 
on yeasels and other insects on wing. Its flight is powerful and graceful 
and it seems to delight in soaring in company of its kind. At low heights 
unlike the vultures the kite on wing is a veritable acrobat. It is a normal 
sight for a female to perch on a bare branch and invite her mate with a 
fascinating squeal, which then appears from a long distance and mates with 
her. The kite is a cowardly bird unable to defend it.self against smaller 
birds like the crows but does not hesitate to bully less aggressive birds and 
steal their young ones. 

The hawk is a smaller bird with a shorter wing in comparison with 
the kite. Its bill is short but powerful. It feeds on hares, rabbits, squir¬ 
rels and biids of all kind. It watches for its game from a fixed perch, 
wherefrom it darts forth for its prey. Its call is a loud scream. 

The pigeons and doves are common birds related to the fowls on the 
one hand and the sandgroves on the other. In certain anatomical features 
they approach the owls and others, the vultures, though they differ from 
both these in general form and life habits. A number of interesting birds 
are included in the group of pigeons and doves. The majority of them are 
game birds, and sought after for their excellent meat. 

The commonest of the pigeons is the Indian blue rock pigeon which 
is found throughout the plains of India. It is like others of its kind a 
grain feeder. It also eats fruits and various kinds of shoots and buds. 
Its flight is swift and directed. It can walk and run easily on the ground. 
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Its note is a characteristic cuckoo. It breeds practically the whole year 
round and it often becomes gregarious amounting to hundreds when food 
is available in plenty. It can be easily be domesticated and thrives 
in captivity. 

The peacock is one of the most magnificent birds met with either in 
wild state or under domestication. It is a polygamous bird and is gen¬ 
erally met with in a small family of about four to eight individuals. It can 
fly well and with a considerable speed when once launched. When chased 
however on the ground it can dodge the pursuit winding its way at a great 
space. It is omnivorous though the main diet is made up of grains, 
berries and buds. It is the cock that is godly and displays its colour in 
pompous struts. The female nests under a dense bush but often close to 
streams. Near human habitations it may build its nest on the roof of 
buildings. 

The partridge is an inhabitant of the grass land and scrub jungle. 
Its food is principally seeds and grains which it may supplement with 
roots, buds, worms and insects. Its call is musical and cheery. It nests 
at the bottom of a hollow scratched out amongst the roots of gra.ss and 
extensive grass land or amongst scrub in the jungle. The nest is made up 
of thick pad of grass well-matted together. The female lays upto 15 eggs. 
It is one of the very common game birds. 

Sarus crane is the resident of Saurashtra and Gujarat. It is usually 
found in pairs. This bird is one of the most affectionate ones. It is said 
that they pair for life and if one is killed the grief of the other is quite 
distressing. It is a bird found in well-watered open plains, avoids hills, 
forests, and de.serts. Like other cranes, this one also indulges in dancing 
specially during the breeding season. Its walk is also very graceful It 
has a loud sonorous far-reaching trumpet like call, which is uttered, while 
flying or on ground. Its diet consists of grain, shoots and other vegetable 
matter as well as insects, molluscs and reptiles. It builds huge nest on the 
ground, somewhere in the open fields and usually two eggs are laid. The 
male guards the nest and assists in attending to the young ones. 

The lesser florican is not a gregarious or a migratory bird, though 
during the breeding season sometimes collect together in considerable num¬ 
ber. This bird is found in Gujarat, Cutch and portions of Central India. 
It inhabits the grassy plains and also found in open fields of cotton and 
other crops. The diet of the florican consists of grasshoppers and other 
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insects. It also eats seeds and tender shoots of grass and various food 
crops. During tlie breeding season, the bird shows characteristic spring¬ 
ing and jumping movements, amounting to the dancing for tiie courtship. 
During this dancing a siiort gultur<il creak also is heard. During the 
rainy season it breeds. I'lie number of eggs laid at a time on the bare 
ground is three to four. 

'J'lie familiar little cattle egiet is very common all over Saurashtra 
anrl Gujarat. The bird i.s in constant attendance on grazing cattle running 
by their side trying to pick uij grass-hoppers and other insects. It also tries 
to pick off blood sucking flies, ticks and other parasitic insects from the 
bodies of buffalloes, oxen, and other grazing cattles. It has regular roosts 
in f.ivouritr? trees where they res(;rt every evening. It breeds in colonies 
and lays three to five eggs each time. 

Life on the Sea-shore 

The rocky shores of Kathiawar ( Saurashtra ) is one of the best 
spots in India hn the study of the sea-shore fauna .and flora, hew people, 
even among biologists, seem to realise the e.xistence of the amazing 
bcanfy, colour and thrilliirg interest that harrnts the sr^a-shore. Nowhere 
coirld one ('xperieuce such a variety and tlexibilitv of life than those 
marginal strips of land, constantly cov'ered and uncovered by the roaring 
tides. It is not often tlnrt on(' sees natino so much .rt its best as amidst 
those sharp artd defiant rot ks, pervaded by the colorrrful [ranorama of life, 
those passive sea-weetls, soute of them green, some red artd some brown, 
those majestic sea-anemones, the wandering crabs, the sleeping slugs and 
the multitudes of tiny creatures. 

Sometime back my senior strrdeiits and I visited the shores of 
Okhamandal and we were thrilled by the llfrtal and faunistic riclmes.s of 
the place. Of the llora the different .species ol Sargassirrn, Ulva, Padina, 
Codiuin, Colponienia aird Cladophora may be mentioned because they 
were so rrurneiarus that they had to be pushed aside practically every time 
before laying bands on an animal. 

There are a host of various sponges exhibiting a variety of colours 
and our collections included Tetilla, Auletta, Reniera, Echinodictyuin and 
a horny bath sponge. The coelonterates available are the various types 
of hydroid colonies, corals, sea anemones and combjellies. The giant sea- 
anemone, Discoma, is always very conspicuous. In the realm of worms 
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may be mentioned the attractive planarians, the scale worm Polynoe, the 
irritating bristle worm Eurythoe and a host of nereid and turebellid worms 
and a few brachiopods, while the famous sea mouse Aphrodite deserve a 
special mention. There is a great population of molluscs such as Chiton, 
Patella, Ncrila, Cardium, Turbo, Conus, Solen and the Conchs; Cuttle 
fishes, Octopuses and sea-hares, Doris, Flabellina and other Nudibranchs. 

Of the echinoderrns, the holothurians, star fishes, brittle stars and 
feather stars and sea urchins are quite common. Among the Arthropods 
those most easily obtained are squillas, prawns, crabs, amphipods and 
isopods. 

The protochordates like ascidians are quite numerous and the pre¬ 
sence of Balanoglossus is reported. Some of the fishes commonly seen are 
the cels, the mud skipper ( Periophthalmus) and some Tetrodontidae. The 
sea-horse is one of the chief attractions for collectors, young and old. 

The turtle Chelone myda frequents the shores to lay its eggs. The 
assemblage of the snow-white sea gulls on the shore at low tides is a very 
refreshing sight. The huge porpoises are often seen to come up on the 
surface and go down again as if to ask, “ friend or foe 

This in brief is the animal life in this tiny part of the world. Nature’s 
mysteries are so deep that we hear only echoes of her speech. We shall 
strive ceaselessly to go closer and closer to her till we cease to be. 



CATTLE WEALTH OF GUJARAT AND 

SAURASHTRA 

By 

Dr. M. D. Patel 

Di)rcioy, Institute of Ag> icultuye, Anand 

Importance of Livestock. 

T IVESTOCK occupy an important position in the rural economy of 

Gujarat and Saurashrra. Ttiey supply most of the motive power 
required for agriculture. The females of cattle, buffaloes and goats are 
important as producers of milk which is of vital need in the diet of the 
people of Gujarat and Saurashtra as most of them are vegetarians. Milk 
is also used for making ghee, butter, uiava, curd and various other pre¬ 
parations which are commonly used in the diet by the people. The (lung 
ajKl urine from livestock are mostly used as manure. They also supply 
hides and skins, bones, hooves, horns and wool which are of considerable 
importance to the economy of the area. 

According to 1950-51 Census, Gujarat and Sautashtia have a total 
livestock population of n.oi millions valued roughly at about Ks. 890- 
millions. The annual income from the livestock in the form of milk, 
labour, manure, hides and skins, wool, etc., is estimated at about Rs. 1,000 
millions. The magnitude of this industry in Gujarat and Saurashtra is, 
however, not generally realised by the public because it is mainly a sub¬ 
sidiary industry to agriculture and the production is not only scattered 
but is on a small scale. 

Livestock population and its density. 

In Table i is .shown the human and livestock population, geograph¬ 
ical area and density of human and livestock population in Gujarat 
and Saurashtra. 

The density per .square mile of human and livestock population is 
higher in Gujarat than the average for Indian Union which are 285 and 
231 respectively. 

The net cropped area per head of human and livestock population 
in Gujarat and Saurashtra is given in Table 2. 
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TABLE 1 

Human and livestock population and their density 


Region 

Human 

population 

Livestock 

population 

I Geographical Density per square mile 
area 

Sq. miles 1 _ . , 

Human | Livestock 

Gujarat 


78,03,696 

32,319 352 

241 

Saurashtra 

41.37.359 

32,12,268 

19,267 214 

166 


TABLE 2 

Net cropped area per head of human and livestock population 


Net cropped area per head 
of population 


Region 

Human 

population 

i Livestock 

1 

^ population 

i 

i 

Net cropp¬ 
ed area 

1 

Hum.in 

Live¬ 

stock 

i 

'Human 

and 

Live¬ 

stock 



I 

1 

acres 

! acres 

1 

acres 

i acres 

1 

[ ^ _ 

Gujarat 

1 

1.13.97.265 

78,03.696 

1,26,28,100 

I.II 

i 

1.62 

0 66 

Saurashtia 

41.37.359 j 

32,12,268 

86,91,982 

i 

1 i 

i 2.10 

2.71 

1.18 


The net cropped area per head of human, livestock, and human and 
livestock combined, is more in Saurashtra than in Gujarat but is far less 
than that in other countries. With liaidly lo per rent of the area under 
irrigation and uncertainty of monsoon, it is practically impossible to pro¬ 
duce enough food and fodder from an area of o .66 acre of net cropped aiea 
available per head of human and livestock population in Gujarat. The 
result, as will be shown later, is semi-starvation of a large proportion of 
livestock which ends in the lower productive capacity of our livestock for 
milk production or for work. 
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Cattle population. 

Of the total livestock population of ii.oi millions, cattle and buf¬ 
falo population of Gujarat and Saurashtra is 7.38 millions, while sheep, 
goats and other animals are 3.63 millions. 

The woild’s total cattle population in 1945 was 541 millions, of which 
Indian Union had 140 millions. The total buffalo population in the woild 
was 70 millions of which Indian Union had 42 millions. Indian Union 
had, thus, 25.9 and 60 per cent of the world’s cattle and buffaloes respect¬ 
ively. Gujarat and Saurashtra have 4 per cent of the total cattle and 
buffaloes in Indian Union. 

The ratio of buffalo population to cattle population in Indian Union 
is I ; 3,3 while it is 1 ; 1.9 in Gujarat and i : 2.2 in Saurashtra. 

The density per square mile of cattle and bufl'alo population in 
Gujarat and Saurashtra as compared to that in Indian Union and other 
countries is shown in I'able 3. 

TABLE 3 


Density of cattle and buffalo population 


Country 

Animals 
per sq. 

Country 

Animals 
per S(i. 


mile 


mile 

Canada 

2 

Germany 

110 

Australia 1 

4 

England & Wales 


United States of America 

1 22 

^ India 

1 

135 

Argentine 

3 r 

Gujarat and Saurashtra 

14.5 

New' Zealand 

44 

; Denmark j 

195 

France 

73 

1 

1 

1 



Denmark, which has a highly developed dairy industry, has 195 
cattle per square mile as compared to 135 in India and 143 in Gujarat and 
Saurashtra. Kaira District, which is an important milk producing area in 
Gujarat, has 228 cattle and buffaloes per square mile. 

Cattle and buffaloes are kept by farmers and breeders for milk 
production and work. In Gujarat there are 18,15,616 males over three 
years of age in cattle as against only 17,785 in buffaloes, of which Surat 
District alone has 12,401. This means that most of the buffalo males are 
either starved to death or slaughtered before they are three years old.. 
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Assuming that all the males over three years of age in cattle are used for 
agricultural work, the average net cropped area per pair of males comes to 
14 acres in Gujarat and 18 acres in Saurashtra. The available animals 
for work are not adequate for cultivating efficiently the available net 
cropped area in Gujarat and Saurashtra. 

There is one breeding bull per 50 breeding cows, and 150 buffaloes. 
The (piality of the bull.s in both cattle and buffaloes is far from satisfactory. 
Milk production. 

Indian Union in 1945 had 41. i million cows in milk which produced 
200.24 million m.iunds of milk. The average annual milk yield per cow 
was 413 lbs. riicre were iq.O million buffaloes which yielded 261.97 
million mamids of milk, with an annual average milk yield of l,ioi lbs. 
per buffalo. Indian Union had 29 8 per cent of the world’s cattle and 
buff.do population but her milk piodurtion was only 9 per cent of the 
woild’s annual production of milk. 

d'lie number of cows and buffaloe.s over three years of age kept for 
milk production in Gujarat and Saurashtra are 1.29 and 1.38 million 
respectively. There are 0.4 million goats maintained for milk production. 

riie annual milk production by cows, buffaloes and goats in Gujarat 
and Saurashtra is shown in Table 4. 

TABLE 4 


Milk production in Gujarat and Saurashtra 




Gujarat 


j Saurashtra 


1 (^ow 

1 Uuttalo ■ 

(joat 

i (^ow i Buffalo 1 Goat 

Number of animals 
kept for milk pro¬ 
duct ion { 1950-5] ) 


10,27,574! 

2 . 46.177 

4.4^6838 3,49.753 1,52,010 

Annual milk yield 
per animal (lb. )* 

345 

i t8io 

i 

1 

130 

1000 2500 200 

Total annual pro¬ 
duction in lakli 
maunds. 1 

35-37 

I 

1 226.82 

1 

1 

1 

3-83 

54.49 T06.63 370 


* Bdroda Stale figures from Koport ou Marketing of Miik in the Indian Union, 1950, 
are t.iken for Gujarat. 
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The total annual production of milk, its value and daily production 
available per head of human population arc shown in Table 5. 

TABLE 5 

Annual production, value and daily production per human population 




Gujarat 

j Saurashtra 

Total annual pioduction of cow, 
goat milk in lakh maunds. 

buffalo and 

266.02 

j 164.82 

Value of total milk j)roduction at 
maund in million rupees. 

Ks. 8/- per 

212.8r 

1 

i 

131-85 

J.)aiiy production of milk per head of human j 
population in ounces. 

S.31 

14-32 


From Tables 4 and 5 it will be seen that the annual production of 
milk in Ciujarat and Saurashtra is estimated at 330.84 lakh nmiinds 
valued at Ks. 344.66 million. In Gujarat 85.2 per cent of the total milk 
production is buffalo milk, while cow milk is only 13 3 per cent. In 
Saurashtra 65.9 per cent is buffalo milk and 33.0 per cent cow milk. 

The daily production of milk available per head of human popula¬ 
tion is 8.31 and 14.32 ounces in Gujarat and Saurashtra respectively. 
Data on cxf)ort of milk and milk products from Gujarat and Saurashtra 
are not available, but it is generally known that there is large scale export 
of ghee from Saurashtra and Mehsana district of Gujarat, of cream butter 
and mava from some districts of Gujarat particularly from Kaira and of 
milk from Kaira district. The Kaira District Co-operative Milk Producers' 
Union Ltd., Anand, exported 27.3 million pounds of milk to Bombay in 
1952-53 which is about 10 per cent of the total production of milk in 
Kaira district. If 5 per cent of the total production is taken as the 
quantity of milk and products exported from Gujarat, the daily quantity 
of milk available in the form of milk and milk products per head of human 
population comes to 7.9 ounces. This is about 50 per cent of the quantity 
recommended by nutritional experts. 

The annual milk yield per cow and buffalo in Gujarat and Saurashtra 
as compared to that in Indian Union and other countries is shown in 
Table 6. 
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TABLE 6 

Annual milk yield per cow and buffalo 


Country 

Annual i 
milk yield ' 

; 

Country 

Annual 
milk yield 

per cow 

per cow 


lbs. 1 

1 


lbs. 

Gautemala ( ) 

1 

1 

9,964 

1 

U. S. America ( 1946 ) 

3.21S 

United Kingdom ( 1945 ) 


Finland ( 1945 ) 

3.165 

Belgium ( 1945 ) 

6,361 1 

1 France ( 1945 ) 

2.548 

Switzeiland ( IQ45 ) 

5.^06 

Spain { 1942 ) 

2.405 

Sweden ( 1045 ) 

5 . 7-12 ■ 

Indian Union ( 1945 ) 

4T3 

Denmark ( 1942) 

' 5.291 1 

Saurashtra t I945 ) 

1,000 

Netherlands ( 1945 ) 

1 4.885 1 

Gujarat ( 1945 )( Baroda ) 

345 

Canada ( 1945 ) 1 

4.408 


'Per buffalo 

Luxemburg ( 1945 ) I 

, 4.401 

! Indian Union 

I,IOI 

Ireland ( 1945 ) 

1 

i 3.995 

1 

1 Saurashtra 

j Gujarat ( 1945 )(Baroda) 

1 j 

1 

2,500 

1,810 


From Tdble 6 it will be seen that the annual milk yield per buffalo 
in vSaurashtra and Gujarat is higher than that in Indian Union. The 
annual milk yield per cow in Saurashtra is also higher than that in Indian 
Union, while in Gujarat it is lower than that in Indian Union. But the 
annual milk yield per buffalo in Saurashtra and Gujarat and per cow in 
Saurashtra is much lower than that in some foreign countries. For 
example, United Kingdom’s average annual milk yield per cow is three 
and four times higher than that of buffalo in Saurashtra and Gujarat 
respectively. It is 7 6 and 22.2 times higher than that of cow in Saurashtra 
and Gujarat respectively. 

Breeds of cattle and buffaloes. 

Gujarat and Saurashtra are fortunate in having some of the best 
breeds of cattle and buffaloes in Indian Union. These are Kankrej and 
Gir in cattle and Surati, Mehsana and Jaffrabadi in buffaloes. Animals of 
these breeds are found in large numbers in pure state. 

Kankrej is one of the most important dual purpose breeds of Indian 
Union. It takes its name from a territory of that name in North Gujarat. 
The home of the breed is to the south-east of the Desert of Cutch extending 
from the south-west corner of the Tharparkar district of Sind to Ahmedabad 
distiict and from Deesa in the east to Radhanpur in the west, particular¬ 
ly along the banks of the rivers Banas and Saraswati. It is distinguished 
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1)y its silvt'i’ gray to iron gray colour and lyre shaped horns. Males of this 
breed make excellent bullocks. Kankrej bullocks arc pride not only of 
farmers in (jujajat b.it also in Saurashtra. A large number of cows of this 
breed are kept in Alnncdabad city for milk pioduction. 

Ciir is also a dual puri)Ose breed. Its home is Saurashtra. It is 
characteiised by its bulging forehead and long, pendulous cars. *It has 
lemaikable capacity foi adapting it.sclf to different climates. It is, there¬ 
fore, used foi grading uji the local non-descript cattle in many parts of 
Indian Union. Cows of this breed arc kept for milk production in cities, 
particulaily in Bomba}' city. 

Suraii bleed of buffalo takes its name from Surat District of Gujarat. 
Best animals of this breed are, however, found in Kaira District where it 
is known as Char of tin'. It is distinguished b}' its sickle-shaped liorns and 
‘ necklace ’ of lighter hair. It is rcpoited to be a most economical and 
persistent milker. 

Mehsana t)reed takes its name from Mehsana Distiict of Gujarat. It 
is really a cro''S between Delhi and Suiati breeds. It is characterised by 
loosely curved horns It is medium size and economical to maintain. 
Largo numbers of this breed are kept in Bombay city for milk production. 

Jaftrabadi is the largest t)f all Indian breeds. Its home is in the Gir 
forests of Saurashtra. i'he horns are heavy and grow downwards before’ 
curling outwards. They are late maturing and have long calving interval. 
They give the richest nrilk of all Indian breeds. 

Factors responsible for low yield in cows. 

Gujarat and Saurashtra possess two important dual purpose breeds 
of cattle. But the annual milk yield per cow is very low as compared 
to that of buffaloes. It is only 20 and 40 per cent of the annual 
milk yield of birffalo iir Gujarat arrd Sauraslitra respective!}'. In Gujarat 
and Saurashtra cows arc mostly kept by professional cattle breeders 
( Rabaris, Bharvvads, Maldharis, Ahirs and Charans) who have very little 
land, lead a nomadic life and move their cattle from place to place in 
search of grazing. Farmers, who own land, keep mostly buffaloes. 

An estimate made of the available fodder sirpply of the five distracts 
of Gujarat before merger of States with Bombay Province showed that the 
quantity available per day per adult unit of cattle and buffaloes was 7 
lbs. of dry fodder as against the requirement of 20 lbs. per day per 
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head. This means that the available fodder supply is sufficient to meet 
the fodder requirement of only 33 per cent of the adult units of cattle and 
buffaloes. As most of the fodder production is with the cultivators, 
buffaloes and bullocks get the required quantity, while the cattle of 
professional cattle breeders remain in semi-starved condition except 
perhaps during the few months of the monsoon. In years of failure of 
monsoon, these animals are subjected to severe starvation. It is not 
surprising, under these conditions, that the annual milk yield per cow 
is measurably low. 

The work at the Institute of Agriculture, Anand, w'ith Kankrej cows 
sliows clearly that given proper conditions of breeding, feeding and manage¬ 
ment, the cows of this breed are capable of producing as much milk as 
breeds of buffaloes in Indian Union and breeds of cows in other countries. 

The Kankrej herd at the Institute was established in 1941 by pur¬ 
chasing 44 cows from the home tract of the breed. The performance of 
these foundation cows and of their daughters and grand-daughters are given 
in Table 7. 

TABLE 7 

Performance in milk yield of the Kankrej herd at the Institute of 

Agriculture, Anand. 


1 

1 

Generations 

j 

1 

Total 

num¬ 

ber 

of 

cows 

■Aver¬ 

age 

at 

first 

calving 

1 

Num¬ 

ber 

of 

lacta- i 

tions 

i 

1 

1 

Lacta¬ 

tion 

period 

Dry 

period 

1 

Milk 
Lacta- yield 
tion in 

milk first 
yield 300 
i days 

Daily ; 

On 

milk- 

1 

days 1 

ivcrage 

Over¬ 

all 

days 

I 

i 

1 


Months 

i 

days 

days j 

1 

lbs. lbs. i 

lbs. ; 

1 

lbs. 

Foundation 

cows 

(Purchased) 


i 

133 1 

314 

158 ! 

3,059 2,847 

9.74 i 

648 

First 

generation 
(Farm bred) 

42 

47-6 : 

132 

315 

130 

1 

4,495 4,191 

1427 

10 01 

Second 

generation 

23 

47.3 

35 

352 ! 

133 

5.392 4.790 i 

15.31 i 

II.10 


(Farm bred) 

Note :—Milk yields given in the table are excluding the quantity of milk 
suckled by the calf which is estimated at 800 lbs. in a lactation. 
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The figures in Table 7 speak for themselves. By selective breeding 
and under prope'.r conditions of feeding and management it was possible 
in two generations, a period of fifteen years, to increase the average lacta¬ 
tion yield from 3059 lbs. to 5392 lbs. The annual milk yield per cow of 
first generation comes to 3650 lbs. and of second generation to ^051 lbs. 
This is higher than that of in the United States in 1946. The males rear¬ 
ed as bullocks from the herd are found to be satisfactory for agricultural 
work. 

The inherent potentiality for milk yield in Kankrej cows under pro¬ 
per conditions of breeding, feeding and management will be seen from the 
detailed performance of two cows, Nagen 44-2 (Fig. i ) and Dhol 42-7 
( Fig. 2 ), shown in Tables 8 and 9. 

TABLE 8 


Detailed performance of cow Nagen 44-2. 


Number 1 
of 

lacta¬ 

tion 

, 1 

Lacta¬ 

tion 

period 

Dry 

period 

Lacta¬ 
tion 
' milk 
yield 


days 

days 

lbs. 

ISt. 

362 

1 1 

470 

4.973 

i 

2nd. i 

1 

1 

333 : 

126 

5.5«2 

3rd. 

1 

1 

4^® * 

1 

113 

7.521 

4 th. i 

i 

1 

1 

393 

1 

to8 

9,226 

Average 

374 ; 

1 

204 

6.825 


Milk 

Daily average 

! 

' Maximum 

yield 



milk yield 

in 300 

milk 

Overall 

in a day 

days 

days 

' days 

j 


lbs. 

i lbs. 

1 lbs. 

i lbs 

4.504 

10.58 

5.99 

22.5 

5.274 

16.76 

i 

1 8.18 

i 

25 0 

6,192 

1849 

11.80 

26.0 

8,085 

23.47 

II 80 

! 

3 fi -5 

6,014 

18.25 

11.80 i 



Nole :—Milk yield figures in the above Table are excluding the milk suck¬ 
led by the calf which is about 800 lbs. in a lactation. 

What effect proper conditions of feeding and management have on 
milk yield of an animal can be seen from the detailed performance of cow 
Nasal 21-44 (3 ) given in Table 10. This cow was born, reared and 
had her first lactation on the Chharodi Farm of the Institute where condi¬ 
tions for feeding and management are far frpm ideal. This animal was 
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TABLE 9 

Detailed performance of cow Dhol 42-7 


Number 

Lacta¬ 


Lacta¬ 

j Milk 

Dailv 

average 

Maximum 

of 

tion 

Dry 

tion 

1 yield 

' On “ 

1 

milk yield 

lacta¬ 

period 

period 

milk 

1 in 300 

milk 

Overall 

in a day 

tion 



' yield 

i days 

days 

! days 

! 


days 

days 

lbs. 

i lbs. 

lbs. 

lbs. 

lbs. 

1st. 

532 

66 

5,441 

3.504 

10.22 

9.2 

20.0 

2nd. 

366 

43 

5.069 

4481 

13.85 

10.43 

21.5 

31 d. 

3 b 7 

56 

5.235 

! 4.615 

! . 

1426 ; 

1 

11.08 ! 

1 

21.5 

4tli. 

3 S 4 

) 

j 

65 

5.570 

} f 

1 5 . 3^3 ! 

i6 67 1 

1 

1 

1I.71 1 

1 

23 0 

5tl). 

288 j 

1 

57 

6.534 

6,534 

22 70 ; 

12.81 ' 

1 

37 5 

bill. 

321 i 

j 

68 

6,024 

5.928 

18.70 ■ 

13 21 ; 

36.5 

7th. 

277 

1 

131 1 

1 

1 

5.641 

5.641 

20.36 

1 

13.29 I 

40.0 

Avei.ige 

—. j 

355 j 


5.644 

5.145 

15 9 , 

13.29 



Note .‘—Milk yield figures in the above table are excluding the milk suck¬ 
led by the calf which is about 8oo lbs. in a lactation. 

transferred to Anand where feeding and management conditions aie supe¬ 
rior to those at Chharodi. She had three lactations at Anand. Her high¬ 
est lactation yield was 10,025 lbs. 

The performance of the Kankrej herd at the Institute of Agriculture, 
Anand in comparison with that of the herds of other breeds of cows and 
buffaloes in Indian Union is shown in Table ir. 

It will be seen from Table ii that the average lactation yield of the 
Kankrej herd at the Institute of Agriculture is higher than all the 
important herds of cow and buffalo breeds in Indian Union except the 
herd of Tharparkar cows at the Government of India’s Cattle Farm at 
Karnal. In this herd calves are weaned and cows are milked four times a 
day. The average lactation yield of 4,694 lbs. for the Kankrej herd at 
Anand is exclusive of 800 lbs. of milk suckled by the calf in a lactation, 
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TABLE 10 

Detailed performance of cow Nasal 21-44. 


N urn her 
of 

lactation 

f.acta- 

tion 

period 

days 

Dry I 
period | 

1 

days 

Lacta¬ 

tion 

milk 

yield 

lbs. 

Milk 

yield in | 
j3oo days 

lbs. 

Daily 

On milk 
days 

lbs. 

average 

Overall 

days 

lbs. 

Maximum 
milk yield 
«n a day 

lbs. 

1st 

605 

145 

6,086 

4.515 

10.06 

8.II 

23.0 

2ud 

431 

90 

7 A 90 

5,808 

16 70 

10.44 

25 0 

3rd 

430 

68 

10,025 

«. 58 .J 

23.30 

13 73 

4^-5 

4th 

303 

86 

8,016 

7.999 

26.45 

14.51 

37-5 

Average 

442 

97 

7,820 

6,726 

17.82 

1451 



Nulc :—Milk yield figures in the above Table are excluding the milk sue klcd 
by the calf which is about 8oo lbs, in a lactation. 

If this quantity is added, the average lactation yield comes to 5,494 lbs. 
as against 5,334 lbs. of Tliarparkar herd at Karnal. 
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Cow ^ \~2. wlutli t'oniplc'ted four lai tations, had an average lactation milk yit'ld 

of 6,825 lbs. in 374 days. Her lii^he-.t ku tation yield was 0,22f» lbs. in 303 da}'s. Tht* 
maximum milk yield in a day was 36.5 lbs. cxcludinj^ the milk suckled by the calf. 



Cow niiol 42-7. which completed seven lactations, had an average lactation mdk yield 
of 5.044 lbs. in 35S days. Her highest lactation milk yiehl was 6,534 in 2«SS days. 

1 he maximum milk yield in a ilay wa-, 40 Ihs,. e\t Imling the milk sm kled by the call. She 
calved evcTv fourteen months. 





('ow Nasal 2i-|| of < liljanxh l .irni, winch 
lactation milk yield of 7,‘S-*9 lb'>. in jj-i da\s flcr 
Ihs. in 430 days llci iiiaMniiiiu milk \ leld in a d.i 
by the calf. 


n[)l(‘ted tour lactaiiuns, had an average 
Inchest lactation milk yield was 10,025 
was 41.5 lbs, LXLluding the milk suckled 
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GEOLOGY AND MINERAL RESOURCES OF 
GUJARAT AND SAURASHTRA 

By 

Shri S. S. Merh 

Head of the Geology Department, M. 5, University of Barola 

Physiography 

region occupying approximately the northern half of the State 
of Bombay is included in Gujarat and comprises the districts of 
Ahmedabad, Banaskantha, Baroda, Broach, Dangs, Kaira, Mehsana, 
Panchmahcils, Sabarkantlia and Surat. The greater part of the Gujarat area 
consists of alluvial plains which rise from the estuarine tract between Tapti 
and Narbada rivers and extend for nearly 250 miles northwards upto the 
borders of Kajastlian. This alluvial basin of Gujarat comprising nearly 
9000 square miles is flanked in the east by the Aravalli Range of hills 
which extends from Mt. Abu in the north upto the right bank of Narbada 
in the south. The main drainage of the Gujarat is south-we^terly and 
westerly, and most of the important rivers like Sabarmati, Main, Dhadhar, 
Narbada and Tapti rise in the hilly terrains in the east and empty them¬ 
selves in the gulf of Cambay. The river Banas however rises near Sirohi 
in the east, flows south-west and is eventually lost in the Rann of Cutch. 

West of Gujarat lies the State of Saurashtra, occupying the peninsula 
between the gulfs of Cutch and Cambay and comprising an area of about 
22000 square miles. The central portion of Saurashtra peninsula is most 
elevated while the surrounding land subsidising into extensive plains, 
gradually slopes towards the margin of the peninsula. The drainage of 
the area, as can be easily inferred from its configuration, is of radial type 
and is distributed on all sides over a great number of small river areas. 

Geology 

The geological formations occurring in Gujarat and Saurashtra areas 
are as follows;— 

Recent and i Alluvium, soils, blown sand, miliolites, tidal flats, raised 
Sub'Recent 1 beaches. 
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Tertiary 


{ 


Pliocene (or Post-Pliocene )-Dwarka beds. 
Miocene-Gaj Beds. 

Eocene-Niimmulitic series. 


Cretaceo—Eocene—Deccan trap with Inter-trappeans. 


Cretaceous— 


Himatnagar Sandstone, 

Lameta beds, Songir Sandstone 
Nimar Sandstone, Wadhwan Sandstone 
(Infra—Trappean ) 


Jurassic— 


Umia beds { Upper Gondwana ) 


Parana— 


Archaean— 


{ 

{ 


Erinpura Granite ( Post Delhi) 
Delhi System 

Granite and related rocks, 
Aravallis. 


Archaeans: These arc the oldest rocks of India and are most 
important from the economic point of view. Most of the chief mineral 
deposits occur in these rocks. Archaean rocks are very well exposed in 
the districts of Banaskantha, Sabarkantha, Baroda and Panchmahals. In 
the north, the Aravallis comprise limestones, marbles, quartzites, schists, 
slates, shales, grits and conglomerates with associated volcanics and basic 
intrusives. In liaroda and Panchmahals, these rocks are mostly gneisses 
( Pre-Aravalli), phyllites, slates, schists, shales, grits and conglomerates 
and basic intrusives ( Champaner Series ). 

Ptirana: The next younger formation found in the area is Delhi 
System. Delhis resting unconformably over Aravallis, are very well 
exposed in the northern part of Gujarat at Sirohi, Idar, Palanpur and 
Danta. The rocks are mainly calc-gneisses, calciphyres, limestones, 
schists, phyllites, quartzites. The Delhi rocks are intruded by Erinpura 
Granite ( Post Delhi) in Palanpur, Danta and Sirohi. 


U 7 ma beds: Palaeozoic rocks, subsequent to Archaeans and Puranas 
are almost entirely missing, only with the exception of these Upper 
Gondwana formations. These Jurassic rocks are found nowhere else 
except in the northern Saurashtra, where they occupy an area of looo 
square miles near Dbrangadhra. Approximately 1500 ft. thick, Umia 
beds consist of sandstone, conglomerate, iron-stone bands and shales 
containing plant fossils like Cladophlebis, Ptilophyllum, Elatocladus, 
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Podozatnites etc. These rocks are the oldest formations exposed in the 
Saurashtra peninsula. 

Infra-Trappeans: These Mesozoic rocks overlie the Arcliacans and 
Ptiranas unconformably. Rather patchy in distribution, several isolated 
occurrences over-run by the Deccan lava flows, have been noted. • 

'J'he Ilimalnagar Sandstone occuis at Idar and consists of thick 
horizontally beddi'd sandstones, shales, and conglomerates having pink, red 
and brown colours. Several plant fossils are found in these locks and the 
occnrience of Matonidium indicum and Weichselia reticulata points to a 
lower Cactaceous age. Similar sandstones occur at Songir near Jkiioda, 
which are seen lesting unconfoimably over highl}^ dipping quartzites and 
schists, and are unfossiliferous. Songir sandstone is slightly older than 
Bagh beds, 

Bagh beds represent the marine sedimentation during the Cretaceous 
period. Outcrops of Bagh beds, first appear at Bagh near Gwalior ( hence 
the name ) extend .south-westward, their best exposures being found in 
Panchinahals and Broach districts. They form thin disconnected patches 
of limestones and sandstones and occur along the borders of Deccan Traps, 
At Rajpipla in J-Jroach district they show a good exposure, attaining a 
thickness of more than a thousand feet, the uppermost beds of which are 
limestones and contain abundant Bryozoan fossils. 

Lowermost Bagh beds consist of a thin basal conglomerate and 
sandstones and are called Nimar Sandstones. These are best exposed 
south-east of Piivagadh Hill ( Panchmahaks) where it is overlain by 
Deccan Trap. The llimatnagar Sandstone, Songir Sandstone and Nimar 
Sandstone appear to be of the same age. 

In Saurashtra, Bagh beds are represented by the formation known 
as Wadliwan Sandstone. In the neighbourhood of Wadhwan and Morvi, 
irregular patches of sandstones are seen fringing the basaltic rocks. The 
sandstones are more or less impure, unsorted and loosely cemented, A 
few' upper beds are of organic limestones containing Bryozoan remains. 

The Larneta beds represent the fluviatile or estuarine deposits 
occurring below the lavas of Deccan Trap at about the same horizon or 
slightl}^ above that of the Bagh beds. In Gujarat area, Larnetas occur as 
lenticular outcrops, forming narrow fringes hardly exceeding 40 ft. in 
thickness^ along the base of the Deccan Trap. The constituent rocks are 
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conglomerates, gritty sandstones and earthy limestones. Noteworthy 
occurrences have been reported from Sunth, Dohad, Baria, Balasinor, 
Lunavada and Gabat in Panchmahals and Kaira districts. 

Deccan Trap: The close of Mesozoic Era is marked by a great 
volcanic activity. Enormous quantity of lava was poured out which 
spread over vast areas of western and central India. Lavas spread out 
far and wide in nearly horizontal sheets. Greater portion of the State df 
Bombay, practically commencing from the Narbada river and stretchin|; 
upto the southernmost limit of the State, is occupied by these vofcahic 
rocks. However, in Gujarat area, the trap occurs as disconnected patches, 
a few hundred feet or less in thickness. The constituent rocks are mostly 
basalts and dolerites of dark grey colour. An isolated outcrop of Deccan 
Trap (Pavagadh) in Panchmahals district, needs special mentioning. Pava- 
gadh forms a steep hill of about 2400 ft. height and affords an excellent 
example of the magmatic differentiation. The hill consists of horizontal 
flows of basalt with interbedded scoriaceous and amygdaloidal varieties 
and capped by rhyolites, felsites, tuffs and pitchstones. 

Deccan traps occur in full force inSaurashtra stretching from Gogha 
in the east to the western shore, where they sink below the gulf of Cutch. 
Basalts and dolerites mostly prevail but scoriaceous basalts, trachytes, 
diorites and obsidian also occur. The hill of Girnar affords another 
example of magmatic differentiation. Besides usual dolerites and basalts, 
they contain lamprophyre, limburgito, monchiquite, olivine-gabbro, por- 
phyrite, andesite, monzonite, nepheline-syenite, rhyolite, obsidian and 
pitchstone etc. 

Inter-trappean beds have not been reported from Gujarat. In 
Saurashtra at a few place in the North, occurrence of cherty porcellaneous 
shale, interstratified with trap-flows has been reported. 

Tertiaries : Rocks of Eocene age are represented by Nnmmulitic series 
in Gujarat. There are two exposures of these rocks in (he districts of 
Surat and Broach between the mouths of the Tapti and Narbada rivers 
and separated by the alluvium of the river kim. The basal beds arc 
impure limestones and laterites and contain characteristic Eocene fossils 
like Nummulites, Vulsella, Natica etc. 

Eocene rocks are succeeded by gravels, conglomerates, sandy cLays 
and calcareous and ferruginous sandstones, about 3000 to 500Q ft. thick. 
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These rocks have been correlated with tl»e Gaj Series ( of Sind ) of lower 
Miocene age. It is presumed that these Tertiary rocks continue further 
north upto Baroda, below a blanket of alhiviurn. Further west of Surat 
and Broacli, these rocks continue on tlie other side of the Gulf of 
Cambay, below the coastal alluvium, Exposures of nearly horizontal 
beds, several hundicd feet in thickness, occupy the coastal tract'in the 
western Saurashtra, best exposed near Okha. The constituent rocks aie 
highly fossiliferous and consist of clays, sandstones, and conglomerates, 
and are equivalent to (iaj beds. 

'Ihese Miocene rocks of Saurashtra have been overlain by gypsiferous 
clays and sandy foraminiferal limestones which aie (ailed Duarha beds. 
Some of these Dwarka beds are composed entirely of organic fiagnients, 
shells and corals. In the south-eastern part of the pcnimsula, the Tertiaiy 
rocks are met very sparingly, except in the Piram Island in the Gulf of 
Cambay, where a remarkable assemblage of mammalian remains (Mid. 
Siwalik} are found. 

Recent and Siib-Recent: These include a variel}' of deposits—snb- 
aerial, freshwater, estuarine and marine. 

Deposits of blown sand are available in the northern Gujarat areas 
adjoining Rajasthan and Sind. Tlui greater part of Gujarat is covered by 
loess and alluvial deposits of fluviatilc and estuarine origin. 

A foraminiferial limestone known as Miliolite limestone ( Porebandar 
Stone) occurs in the coastal areas of Saurashtra. 

Mineral resources. 

Though occurrences of a number of minerals have been recorded from 
time to time in different parts of Gujarat and Saurashtra, only a few of 
them arc important from the economic point of view. In the following 
lines a brief description of the various mineral occurrences has been given. 

Manganese: Fairly good deposits of manganese ore occur in the 
districts of Panchinahals and Baroda. At Shivrajpur in Panchmahals, 
large ore bodies of several miles’ length occur in ridges of Cliampaner 
Series. The ores are Pyrolusite, Psilomelane and Braunite, formed as a 
result of replacement of phyllites and quartzites. These ore-deposits of 
Panchmahals have been considerably developed by the Shivrajpur Mining 
Syndicate* 
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The Syndicate is also working another ore-body at Pani in Chhota 
Udaipur (Baroda). It is surnused that the ore-body from Shivrajpur to 
Pani, a total distance of about 14 miles is almost continuous. These mines 
produce about 20,000 tons of ore every year. 

Occurrences of manganese ore near Anas R. S. ( W. Rly), Baria 
( Pancluuahals) ami various localities in Cliota Udaipur area have been 
reported. Small scale mining is also being carried on in Chhota Udaipur, 
details about which arc not available. 

Mangane.se Iras also been reported from Idar ( Sabarkantlia ) near 
hamlets of Dlianivada and I 3 himapur. Fhese occuricmces at present ap¬ 
pear to have little economic value. 

Iron ; Though occurring at quite a few places in Panchmahals and 
Baroda districts, they are not rrf iniich economic value. 

Hematite and Micaceous Hematite are known to occur at a few 
places in Chhota Udai])ur in Aravalli phylliles and quartzites. These rocks 
are evidently in coul iiiuatioii of Hematite bearing Aravalli rocks of Panch- 
inahals where the iron-ores have been discovered around Jambughoda. 

Evidences of ir'on-snreltirrg by local inhabitants in the past have been 
amply recorded at various places. Nor th of Sartkheda Mahal in Baroda, 
comparatively large quantity of smelting was done in the remote past. 
There is no clue whatever as to the locality whence the ore was brought. 
It apjrears that the ore nright have been brought ftorrr Acliliali (north of 
Jojwa R. S. ) or from distant areas of Jambughoda. li'on has also been 
extrac ted in the past from lateiitic iron-ores at Uimodra in Rajpipla. Idle 
Irori'Smeltitrg is still practised in Atarsurnba, in Mehsatra district. Tire 
ores used are laterite-Hematitc occurring at Kapadvarrj in Kaira district. 

In Saurashtra also, lateritic rocks have yielded some iron ores and at 
Bakharla rrear Porebundar, till recently indigenous iron-smelting industry 
existed. In the northern Saurashtra also, large refu.se heups of slag indi¬ 
cate the existence of a flourishing iron industry, the ores utilised being the 
iron-stone bands occirrrirrg near the top of tire Urnia beds. Some iron-Ores 
are reported to have been discovered near Nawanagar recently. 

A considerable quantity of rich magnetic iron sand is annually 
brought down by the river Tapti w'hen in flood, and the alluvium deposit¬ 
ed on its banks are full of it. In Saurashtra, on tire soutliern shores near 
Gopinath point, are found black sands mostly consisting of Magnetite 
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grains. Evidently these magnetic iron sands have been derived from the 
traps. 

Bauxite: Bauxite is the principle ore of Aluminium. Besides its 
chief use in extracting the metal, Bauxite is used on a small scale in the 
manufacture of chemicals, abrasives, refractories and high alumina cement. 

Rich deposits of Bauxite occur at Taibpur in Kapadvanj Taluk 
( Kaira dist.). Fhese deposits have been recently discovered and are at 
present exploited by A. (^. C. Ltd., utilizing the Bauxite in the manu¬ 
facture of Portland Cement at Scvalia. 

Small occurrences of ferruginous Bauxite of rather little economic 
value have been recorded at Vasma, Bhilod and Valia near Rajpipla 
( Broach dist. ) and Tarkeshwar in Surat district. 

Some Bauxite has recently been discovered near Nawanagar (Sau- 
rashtra) details of which are not vet available. 

Uruniinn, Thorium ami Beryllium minerals : These mineral oies me 
of strategic value, as they lind use in the production of atomic weapons 
of war. Intensive India-wide search has been carried out by the Atomic 
Energy Commission of the Govt, of India, for locating occurrences of these 
minerals. In Gujarat region, it is reported that encouraging results of the 
search have been obtained from the Panchmahals and Chhota Udaipur area- 
(Baroda). Occurrences of Beryl, Pitchblende and other Uranium ores 
have been discovered. Detailed information is not available on account 
of the strict secrecy maintained by the Government for strategic reasons. 

Monazite, the Thorium ore has been reported from sands of Sabar- 
mati river in Idar ( Sabarkantha ). 

Copper, Lead, Tin, Tungsten, Gold, Silver, Stray occurrences of ores 
of these metals have been recorded from a few places in Gujarat and Sau- 
rashtra. Until further search for them is carried on in neighbouring areas 
with possible discoveries of good deposits, their present occuirences do not 
have any economic value. 

Copper ore ( Malachite) is present in Pyritous schists near Rohira in 
Sirohi. Evidences of past smelting industry are available in the form of 
excavations for the ore and large heaps of slag. E.xistence of ancient 
copper workings in Biotite schists have also been reported from Ambaji in 
Banaskantha district. Traces of copper ores have also been reported from 
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Jhiiri, about i a mile east of Chhota Udaipur ( Baroda ). Some copper ores 
have also been discovered from areas near Bhaivadar and Sihor in Sau- 
rashtra. 

Stringers of Galena (Lead ore ) associated with Vein-Quartz, are 
known to occur in Aravalli phyllites near Khandia in the former Bhamaria 
State ( Panchmahals). There are two mineralised veins carrying Galena 
and run in a general E-W direction for about half a mile. The Galena 
contains traces of silver also. The occurrence needs further investigations. 

It is reported that long back, about a maund of Galena was recovered 
from a road-cutting 2 miles from Ambaji on the road leading to Abu Road. 
But on subsequent investigations, the exact occurrence of the ore could 
not be traced. 

Minor occurrences of Galena have been reported from Jhcr and Pall 
in Panchmahals, Khatas in Chhota Udaipur ( Baroda ) and Banej Nes in Gir 
hills of Saurashtra. 

Cassiteiite, the Tin ore has been reported to occur at Jambughoda 
(Panchmahals). Details are not available. The occurrence of large 
crystals of Cassiteiite in pegmatite has also been reported at Hosainpura 
in Palanpur {Banaskantha) which however could not be ascertained. 

The Tungsten ore, viz. Wolfram occurs in traces in Quartz-veins 
introducing the Aravalli quartzites, and phyllites at several places in 
Panchmahals distiict. 

Alluvial Gold is reported to occur near Godhra and Baria in Panch¬ 
mahals, Sankheda in Baroda and Alech Hills in Saurashtra. 

Silver occurs in minor traces, associated with Galena near Khandia, 
Jher, Pall and Kliatas, in Panchmahals district. 

Building stones: Granite and gneiss: The granite occurring at various 
places in Sankheda Taluka (Baroda) furnishes excellent building stone. 
Granite gneiss suitable for the purpose is quite abundant in Banaskantha, 
Sabarkantha, Panchmahals etc. 

Sandstones and quartzites: The resources of good quality sandstones 
are almost inexhaustible. Gritty sandstone near Himatnagar (Sabar¬ 
kantha ) Naihkua (Panchmahals) and Songir ( Baroda) yield excellent 
building stones and millstones. 
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Quartzitic sandstones of Bagh beds at Lacharas and Sihadra in 
Baroda and Sakva at Rajpipla (Broach) arc also successfully used for 
building purposes. 

In Saurashtra, sandstone quarries in the neighbourhood of Dhran- 
gadhra have furnished good building stone. 

Slates : Slates of promising quality are known to occur in Charnpa- 
ner Series and large deposits have been located and quarried in Surajpur, 
Jhalol and Jaban in Panchmahals. 

Limestones: The Nummulitic limestone of Surat district and 
Lameta limestone exposed at Gabat in Idar form good sources of building 
material. 

However, the most important source of limestones are the “ Milioliles " 
of Kodinar in Saurashtra. These are finely oolitic foraminiferal limestones 
and form excellent building stone. These limestones have been extensive¬ 
ly used for purpose under the trade name of “ Porebunder Stone. ” 
Limestones obtained from the (iaj and Dwarka beds (in Saurashtra ) have 
also yielded large quantities of building stones. 

Trap: Basalts of the Deccan Trap in Gujarat and Saurashtra are 
extensively used as building stones. 

Ornamental stones: Granite-gneiss: Some of the granite-gneisses 
from Palanpur ( Banaskantha ), Idar ( Sabarkantha ), Panchmahals and 
Baroda take liigli polish and furnish excellent materials for ornamental 
construction work. 

Marble: Large quantities of marble are available in Gujarat and 
Saurashtra. White saccharoidal marble occurs in abundance at Ambaji 
in Banaskantha. White marble is also available from several places in Idar 
(Sabarkantha), Palanpur and Sirohi (Banaskantha) and from several 
places in Panchmahals. 

White, black and greenish marble is also reported from Bagh beds 
of Rajpipla ( Broach ). 

Marbles of various varieties and colours are found in Baroda district. 
White and dolomitic marble has been quarried from Chhota Udaipur. Near 
Chiichhapura in Sankheda Taluka, green serpentinous marble (Verd 
Antique) popularly known as Motipura marble is obtained. At Sandara 
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in the same taliika marbles of pink, grey, deep-bluish black and yellow 
colours are found. 

I 

Lime and cement: In addition to its use as a building stone, 
limestones find extensive use in the manufacture of lime and cement. A 
small quantity of limestone is burnt for preparing lime and natural cement. 
However the most important use of the rock is in the manufacture of 
Portland Cenient. The limestone needed for the purpose need not be free 
from Silica and Alumina, but they should not be excessive. IJmestones 
containing MgO more than 4% are unsuitable. 

Portions of " Miliolite ” and Coral limestone of the coastal areas of 
Kodinar and Okliamandal in Saurashtra, are being used by Dwarka Cement 
Works and Mithapur Cement Works. 

Crystalline limestone occurring at Pasuval and Diwania in Banas- 
kanthd forms a big source of good quality limestone suitable for cement 
manufacture. 

Large quantities of limestone are available in the former Balasinor 
State ( Kaira ) suitable for cement manufacture. 

There are several localities of limestone occurrences in Idar, Banas- 
kantha, Panchmahals, Baroda and Bioach. Whether they are suitable for 
the manufacture of cement can only be decided after their further 
investigation. 

Kankar: Kankar is a concretionary form of CaCOg and forms an 
important source of lime and natural cement. It is distributed throughout 
the Gujarat in river alluvium and under the soil mantle. 

Clays : Deposits of good quality China clay are available at Virpur 
in Mehsana district on the west side of Sabarmati river. The clay bed 
continues on the eastern side of the river in the Idar ( Sabarkantha 
district) where a strip of 5 miles along the river bank from Techava to 
Phudera yields the China clay. At present three firms are exploiting these 
deposits. The clays are of good quality and find use in pottery manufacture 
and as fillers in textile and paper industries. 

Clays suitable for the manufacture of fire bricks are reported to 
occur at Rajpara and its neighbourhood in Kalol Taluk of Panchmahals,'t 
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From the p:)int of view of clays Siurashtra's position is more 
favourable. In its northern part, abundant deposits of China clay and 
Fire cl.iys hive been located, and various potteries are cxploitin:^ them at 
Than, Morvi and Jamnagar. 

Agates ( Semi-precious stones ) ; Rolled pebbles of Agate, Flint, 
Jasper and Cariielian abundantly occur in conglomerates and gravel beds 
in various river valleys of Gujarat. All these varieties of Chalcedonic 
silica have been derived from the traps due to weathering and have sub- 
sequcntl}’ been rounded by water action. Pebbles of various shapes are 
collected from Ranpur ( Ahmcdabad ), Kapadvanj (Kaira), Nani Naroli 
(Surat). However the most important and almost the inexhaustible 
source of this stone is the Agate bearing conglomerate at Rajpipla 
( Broach ). 

Agates collected from all these areas are despatched to Cambay 
where the stones are cut and polished for ornamental purposes. 

In additioti to Agates, several other varieties of Quartz—Amcth3’st, 
Rose-qu'irtz, Onyx and Opal, etc., arc also very often found in the rivers 
that drain the trap country. 

Glass sands : Good quality sands suitable for glass manufacture 
are available in considerable quantity from Baroda and Idar. Portions 
of Songir sandstones near Ghantoli in Sankheda Taluka and Pedhamli 
sandstone in Mehsana have yielded high grade glass-sands. Patches of 
Himatnagar sandstones in Idar have also been found to furnish fairly 
good glass sands. 

Refractory materials : Refractory materials available in Gujarat and 
Saurashtra are Clays, Bauxite, Steatite, Silica and Felspar. 

The occurrences of Clays and Bauxite have already been described 
earlier. As regards Steatite, extensive deposits of this mineral occur at Dev 
Mori, Kundol and Ghanta in Idar (Sabarkantha ). In the same area pro¬ 
mising sources of Steatite occur at Bhanmer, Thuravas, Varlha and 
Kokapur. 

As regards Silica the supply of this mineral is almost inexhaustible. 
Considerable amount of Quartz is available from the Quartz-veins occurring 
in the crystalline and metamorphic areas of Sabarkantha, Banaskantha, 
Panchmahals and-Baroda. 
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A few occurrences of Felspars suitable for refractory purposes, occur¬ 
ring in pegmatites have been recorded from areas of Balasinor and 
Lunavada in Kaira district. 

Mineral pigments: Micaceous Hematite near Achliali, Sankheda 
Taluka ( Baroda ) and Jambughoda ( Panchmahals) are quite suitable for 
pigment purposes. Occurrence of Red and yellow ochres at niany localities 
in Jhagadia and Valia taluks in Rajpipla (Broach ) are quite suitable for 
making paints. 

Ochres have also been discovered in Wankaner, Than and Dhran- 
gadhra in northern Saurashtra. 

('onsiderable quantities of ochres are obtained from various parts of 
Gtijarat of which no record is available and the entire produce is consumed 
iocallv. 

Asbestos : The only promising occurrence of this fireproof mineral is 
ill Idar ( Sabarkantha district). Asbestos has been discovered in tliat area 
from Bhanmer, Ghanta and Mora villages. These Asbestos deposits have 
not been properly developed and there is every likelihood of discoveiing 
more deposits in this <irea. 

Salt: Salt is obtained by the direct solar evaporation of sea-w’ater 
at Dharasna and Megh-Magod in Surat district. An appreciable ipiantity 
of salt is derived from the sub-terranean brine in the Kharaghoda 
( Ahinedabad ) and Mithapur in Amreli district ( Saurashtra ). 

Gypsum: Small deposits of Gypsum occur in Tertiary clays at 
Bhilod and Dodwada in Rajpipla ( Broach ). 

Selenite crystals are obtained from Gaj clays or Rann silt in the 
coastal areas of Okhamandal. Gogha and Nawanagar in Sauiashtra. 

Mica. Muscovite of inferior grade has been recovered from various 
localities in Idar (Sabarkantha), Abu Road and Danta ( Banaskantha ), 
Chhota Udaipur ( Baroda ) and Jambughoda ( Panchmahals ). Except for 
a few deposits in Sirohi, which are being worked at present, the rest of the 
occurrences contain very small flakes of Mica which have no economic 
value. 

Culcite : A few occurrences of Calcite have been recorded from vari¬ 
ous localities in Rajpipla { Broach). Some Calcite has also been obtained 
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from Nani Naroli in Surat district. A few calcite veins have been noted 
about 6 miles from Abu Road on Abu*Ambaji Road. 

Coal and Petroleum : There are no coal-bearing beds in Gujarat and 
it is not possible to discover coal in crystalline rocks of the area. The 
alluvial plains might be containing small layers of peaty or carbonaceous 
matter but they have no economic value. The reported occurrence of 
coal from the Umia rocks of Saurashtra is nothing but a few strings of 
coaly matter in carbonaceous shales not worthy of the name even. 

As regards Petroleum there are no occurrences reported. Only chance 
of getting oil is in those parts of the alluvial plains of Gujarat which over- 
lying Tertiary rocks. Tertiary rocks of Saurashtra offer indifferent pro¬ 
spect for oil. 

In recent years, the Geophysical parties of the Geological Survey 
have commenced surveys in Gujarat and Saurashtra, with a view to exam¬ 
ining the oil possibilities. Their results will be watched with interest. 

Concluding remarks 

In the above lines various mineral occurrences of Gujarat and Sau¬ 
rashtra have been described. No doubt the area is deficient in so many 
minerals, but whatever mineral deposits we have at our disposal, they 
sliould be further investigated and systematically exploited. It is also 
quite likely that extensive prospecting in Sabarkantha, Banaskantha, ' 
Paiichmahals and Baroda districts, may lead to discovery of new mineral 
deposits. 


APPENDIX 

List of Localities with their Co-ordinates 


Achhali 

22'’ 

19' 

73 ° 

41' 

Ambaji (Amba Mata) 

24° 

20' 

72° 

53' 

AtarLumba 

23” 

12' 40" 

71° 

57 ' 

Bhanmer 

23" 

50' 

73 ° 

23' 

Bhilod 

21° 

36' 

73 ° 

12' 

Bhimapnr 

23° 

30' 

73 ° 

36' 

Chuchhapura 

22° 

13' > 

: 73 ° 

37 ' 

Dev Mori 

23^ 

40' : 

73 ° 

27' 

Phaniwada 

23" 

30' : 

73 ° 

24' 
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Gharita 

Ghantoll 

Gopinatli 

Jaban 

Jambughoda 

Jher 

Kapadwanj 

Khandia 

Khatas 

Lacliaras 

Nani Naroli 

Natlikua 

Palla 

Pani 

Pasuval 

Pedliarnli 

Rajpara 

Ranpur 

Rohira 

Rohu 

Sakva 

Sandasa 

Siliadra 

Shivrajpur 

Songir 

Surajpur 

Taibpur 

Techawa 

Thuravas 

Valia 

Vartha 

Vasna 

Virpur 


23" 

36' 


73" 

26' 


22° 

6' 


73 '’ 

43' 

30 

21° 

12' 

40" 

72° 

7 ' 

40* 

22° 

24' 


73 ° 

41' 


22° 

22' 


73 ° 

44' 


22° 

35 ' 


73 ° 

42' 


23'’ 

2' 


73 ° 

S' 


22° 

19' 

30" 

73 ° 

12' 

30" 

22'’ 

30' 


73 “ 

50' 


22° 

7' 


73 “ 

46' 


21° 

21' 


72° 

10' 


22° 

26' 


73 “ 

35 ' 

15' 

23° 

34' 


73 “ 

42' 


22° 

23' 


73 “ 

5 V 


24° 

28' 

20^^ 

72° 

22' 

30" 

23" 

40' 


72° 

50' 


73" 

29' 


22° 

29' 


22' 

21' 


71“ 

46' 


24° 

37' 


: 73 “ 

i' 

30" 

24° 

24' 


1 72° 

42' 


21° 

51' 


1 73“ 

40' 

30" 

22° 

4 ' 


73 “ 

48' 


22° 

7 ' 


73 “ 

49' 


22° 

25' 

30" 

73 “ 

40' 


22° 

6 ' 


73“ 

41' 


22° 

25' 

30" 

73 “ 

40' 

30" 

23° 

2' 

1 

73 “ 

4 ' 


23° 

46' 

• 

72° 

50' 


23° 

43' 

« ! 

73 “ 

16' 


21° 

34' 

• 

• 

73 “ 

10' 


23° 

32' 

1 

73 ° 

23' 


21° 

39 ' 

1 

73“ 

16' 


23° 

45 ' 

• 

• 

72“ 

52' 







INDUSTRIAL PROGRESS OF GUJARAT 
AND SAURASHTRA 


By 

Dr. C. B. Patel, 

Assistant Direiiot of Industries, Baroda Rei^ion, Government of Bombay 


Introduction 

^CCORDING to classical industrial economists, there are four factors 
which account for the growth of industries. These factors are, 
nature (land ), man (labour ), capital and enterprising spirit. Gujarat and 
Saurashtra region lies on the western coast of the Tndian sub-continent 
and is generally made up of rich alluvial soil. The region produces plenty 
of food grains as well as other cash crops like cotton, oil seeds and tobacco 
which arc V(m y useful as raw materials for vat ions types of industries. It 
is foitiinate in having forest regions of Dangs, Dharampiir, lTij[j.pla. 
Panchmahals and the famous Gir which produce considerable qnaniily ot 
timber, khairwood, lac, myrobalans, gum, a variety of glasses and such 
other small forest products. It possesses good cpiality and quaiitily of 
manganese besides having a number of ores such as bauxite, limestone, 
(Jiina clay, magnesite, ilmcnite-sand, monazitc, asbestos, apatite, calcile, 
fireclay, lead, iron etc. The possibility of striking oil in some parts of this 
region cannot be ruled out. The survey work in Saurashtra for the same 
is under progress. It can therefore be safely said that nature in this region 
is both benevolent and boiintilul. 

The second factor man in this region is in no way inferior to any of 
his counterparts in India. The industrious agriculturist of this region has 
made his land turn out gold by his hard work. The enterprising spirit of 
its trading community is well evidenced by the presence of its representa¬ 
tives in every part of the world. The skill of its people in arts and crafts 
has been well known from very ancient times. 

Being well up in economic activities, the people of this region have 
been able to accumulate wealth and invest their savings for industrial 
purposes. This is evidenced by their capacity to take risk and chance 
and a bold lead in industrial and other economic activities. They have long 
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standing establishments in various fields of commerce and industry in the 
country. Thus all the four factors enumerated above have been favour¬ 
able for the growth of industries in this region. 

In addition to these four factors one more aspect requires considera¬ 
tion and that is State encouragement. The region is industrially one of 
the most advanced in India. As regards the level of industrial develop¬ 
ment, Gujarat can well steind in comparison with other progressive States 
in the Indian Union. The position attained in this respect has been achiev¬ 
ed by a steady process of industrialisation during the last sixty years as a 
result of systcnialic policy of industrial development which has been 
folhjwed by the industrialists of the region supported in most cases by the 
then existing rulers. During pre-merger days, the existence of many 
Princely Slates in major part of this region had been helpful in encourag¬ 
ing the growth of industries. Fhc enlightened policy of the former 
Barotla .State Government in thi.s respect cart hardly escape the attention 
of any one interested in the industrial development of this region. Many 
otln r State.i also corrtributed tlnhr rnite though to a lesser extent. Highly 
industrious spirit of the people of Ahmedabad and Srrrat resisted the 
attempts of tire alien rulers to thwart the growth of industries. Cotr.se- 
qrrcntly, tlrerti has beerr a nraiked degree of industrialisation itt this region. 

The following table gives an idea regarding some of the major 
industries in this region ;— 

TABLE No. 1 


No. 

Name of the Industry. 

No. of 
Units. 

No. of 
per.sons 
employed. 

.Annual 
Wage Bill. 

Ks. 

Value of 
Annual 
Prodirctioir. 
Rs. 

I 

Cotton Textile Mills. 

107 

1,70,000 

26,00,00,000 

1,30.00,00,000 

2 

Pharmaceutical, Fine and 
Heavy Chemicals. 

21 

6.OO0 

90.00,000 

4,50.00.000 

3 

Cement. 

4 

2,800 

47,00,000 

3,60,00,000 

4 

Glass & Ceramics. 

14 

2,700 

22,00,000 

80,00,000 


It is regretted that up-to-date statistical information for all the 
’industr ies in this region is not available. The Governments of Bombay 
and Saurashtra, however, collect the statistical information for 29 in- 
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dustrics under I.S. Act, 1942, The information from both these sources 
is not available under parallel heads and for the same period. I am, 
therefore, f^iving below two separate tables ba^ed on the information 
received from those sources :— 

TABLE No. 2 

Statistical data regarding some of the industries of Gujarat for the 

year 1951 . 


No. 

Industry. 

No, of 
Fac¬ 
tories. 

No. of 
persons 
emploj’cd. 

Annual 
Wage Bill. 

Rs. 

Value ot 
Annual 
Production. 
Rs. 

1 

Cotton & VVoollon Textile 
Iiuhistry, including power- 
loom factories employing 
not less than 20 workers. 

108 

i. 58 .f^i 3 

24,60,30,788 

1.25,09,79,178 

2 

Ch^.nicals and Pii.iiMi.i- 
centicals. 

14 

4 . 3^7 

5^’.o5,346 

2.91.95.432 

3 

Vegetable Oils. 

64 

3.418 

19.24.435 

11 , 11 , 05,574 

4 

General Engineering. 

89 

4.447 

49 , 85,110 

1,93,88,897 

5 

Cement. * 

3 

4G2 

.35.30,390 

2,78,68.094 

6 

Paper & Board. 

3 

809 

5,10,842 

36,21,752 

7 

Metal industry, (includ¬ 
ing ferrous nictals except 
engineering ). 

10 

552 

5.72,031 

52,06,091 

8 

Glass & Ceramics. 

5 

1.093 

7,29.986 

31,85,609 

9 

Wheat & Gram Flour. 

8 

439 

3.47.279 

1,14,48.997 

10 

Starch. 

3 

361 

5.75.843 

85.55.345 


These are however, not exhaustive lists. There are many industries 
like ginning and pressing, bobbin industry, electricity generation and a 
host of other undertakings which are not covered by the census of 
industries and hence the reliable and accurate data thereof are not avail¬ 
able. Further, the figures in the above tables relate only to those factories 

* The figures of those industries are inclusive of factory at Porbunder in Saurashtra. 
Further cement factory at Sevalia came into existence during 195I1 hence the figures given 
here are for the year 19^3. 
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TABLE No. 3 

Statistical data regarding some of the industries in Saurashtra for the 

year 1952 


Sr. 

No. 

Name of Industry. 

No. of 
Factories. 

Invested or paid 
up capital. 

No. of persons 
employed. 

T 

Cotton & Wo )llen Textile Mills. 

to 

3,04,35,000 

12,870 

2 

Chemicals Sc Pharmaceuticals. 

7 

29,65,000 

1,020 

3 

Glass & Ceramics. 

9 

46,94,000 

1,600 

4 

Silk & Art'Silk Textiles. 

7 

36,69,000 

850 

5 

Matches. 

5 

24,00,000 

630 

6 

Hydrogenated Oil. 

3 

91,45,000 

330 

7 

Hume pipe Sc other cement 

5 

16,23,000 

90 


Iiuliistry. 


which employ 20 or more workers and as such smaller factories are 
excluded. Last but not the least some of the industries like chemicals 
and pharmaceuticals have made considerable progress since 1951. Hence 
in order to evaluate the correct position of Industries in (iujarat and 
Saurashtra all these factors are to be taken into consideration. 

With this prelimiriary discussion major and important industries in 
this region may be described in details one by one. 

Textile Industry 

Tlie Textile Industry of this region can be divided into the following 
three groups:— 

( i ) Cotton Textiles. 

( ii ) Silk and Art-Silk Textiles, 

(iii) Woollen Textiles. 

Ginning c^- Pressing :—As already indicated before, cotton, both 
native and foreign variety, is abundantly grown in this region with the 
result that there are about 300 gins, 90 cotton presses and 25 combined 
plants of cotton gins and presses in Gujarat alone. They employ in all 
28,000 persons. In Saurashtra there are 40 cotton pressing factories and 
these factories produced 1,59,687 bales each weighing 392 lbs. in the year 
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^95-‘53- located more or le-js in the vicinity of the produc¬ 

tion centres. The cotton is ginned and pressed before it is despatched 
either lo mills or exported outside. Ginning and pressing is a seasonal 
activity carried on generally from January to May every year. The 
entire equipitient remains idle during the rest of the year and the members 
of the oHice staff ( except manager ) as well as the workers arc, tlrcrefore, 
employed for the season only. During the rest of the period the workers 
do their farm-work as most of them happen to be agriculturists. 

I'cxlile Most of the textile mills in this region are composite 

units having both .spinning as well as weaving .sections though a few of 
them produce yarn only. The yarn of these spinning units feeds the needs 
of thousands of hand-loom weavers and a number of power-loom factories 
woiking all over the region. The cloth produced by mills ranges from 
coarse and medium to line and superfine varieties whereas that of power- 
loom factories is mostly coarse and medium. In case of hand-loom 
weavers, they mostly weave fine and artistic cloth though at various rural 
places, they are specialised in coarse cloth also. 

The place of pride in this industry goes to Ahmedabad which has 
rightly earned the name of ‘ .Manchester of India ’. It was Ahmedabad 
which pioneered the industry too years ago on modern lines after the 
collapse of hand-loom weaving industry in this country during early igtJi 
Century. Since then Ahmedabad has developed extensively in this 
direction in the whole region. The main reasons wh}^ Ahmedabad grew 
so rapidly as a Textile Centre are as under :— 

( I) The city was the centre of cotton growing area and therefore, 
the districts provided the raw cotton suitable for the textile 
industry. Of course, special type of cotton was being imported 
from out.side the country to meet the special demand for the 
manufacture of fine quality cloth. 

{2 ) The city has historical background and geographical advantages. 

(3) It was the centre where kinkhabs were being manufactured in 
the past. There was a well established hand-loom industry in 
the nearby area which provided the nucleus of trained workers 
required for the textile industry of the city and therefore, labour 
could easily be available from the adjoining rural area. 

As already indicated previously, a number of enterprising capitalist^ 
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came forward and subscribed capital with a view to floating companies and 
the people of the districts nearby gave full support. 

Thus Ahmedabad enjoys an unique position as it leads in export of 
varieties like sushis and dyed poplins. There are other units like New 
Shorrock of Nadiad and Fine Count Mills at Navsari in this region which 
generally produce quality goods. 

The magnitude of this industry in this region can be visualised from 
the following Table :— 

TABLE No. 4 


Locality 

No. of Mills 

No. of Spindles 

No. of Looms 

Ahmedabad City 

Gujarat excluding 

74 

20,55,710 

42.578 

Ahmedabad 

25 

4.62,344 

9.993 

Sail rash tra 

8 

1,42.910 

3.077 

Total in this region 

107 

26,60,964 

55.648 

Total in India 

4.53 

1,14,00,000 

2,04,000 


At present these mills together with major power-loom factories 
employ more than 1,60,000 persons whose annual earnings exceed 
Rs. 25,00,00,000. The value of their annual production is nearl}^ 
Rs. 1,30,00,00,000. The important centres of productions are Ahmedabad, 
Nadiad, Baroda, Surat, Pellad, Cambay, Broach, Navsari, Bilimora, 
Bhavnagar, Rajkot, Jamnagar, Surendranagar, Kadi and Kalol. The list 
amply shows that the industry has spread throughout the length and 
breadth of this region. The part played by the distributing agencies is 
also important in the growth of the industry. The traders helped con¬ 
siderably the textile mills and developed marketing in various parts of the 
country both to the advantages of mills and of the trade. 

Dyeing and Printing :— Dyeing and Printing is carried out by most 
of tlie mills. But the mill printing being more or less standardised, it 
appears rather monotonous and hence there are a number of small dyeing 
and printing works which cater to the needs of the people for varieties. 
Such dyeing and printing houses are located in all important centres, but 
Ahmedabad, Baroda, Surat and Rajkot have specialised in their art and 
very beautiful work is being carried out at those places. 
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Handlooms :— In a country like India which has to decentralise its 
economy, Government is taking keen interest to see that this old art is 
encouraged. Fortunately, the age old glory of hand-loom industry has not 
disappeared altogether. This industry produces coarse as well as fine 
quality of goods. The former caters to the needs of the agriculturists and 
the labour class which cannot afford to go in for fine cloth. There are 
some centres in the region which are specialised in the manufacture of 
athars and such other goods for agriculturists. The goods so manufactured 
are exported to Madhya Bharat and Rajasthan after meeting the require¬ 
ments of this region. Regarding fine and superfine cloth, Cambay and 
Surat are the main centres. A major portion of this production is export¬ 
ed outside this region. 

Silk and Art-Silk Textiles: Since the power-loom industry of Surat 
found that it would have to compete with mill fabrics, owners of such in¬ 
dustries took to silk and art-silk weaving and converted their power-looms 
for that j)urpose. This industry is mainly concentrated in Surat and is 
mostly organised on a small scale. As the industry is organised as small 
units, they cannot afford to have any special .selling organisation of their 
own and in absence of any co operative .selling organisation they are com¬ 
pelled to sell their products through agents. The bulk of the })iofit goes 
to the agents leaving very little margin for the actual wor'kers. 

Woollcfi Textiles : There are two woollen mills in this region—one at 
Jamnagar and the other at Baroda. The total investment of these mills is 
nearly Rs. 90.00,000 and they give employment to more than 1200 workers. 
These mills manufacture woolen tweeds, rugs, blankets, shawls, etc. 

The Dinesh Mills of Baroda during the ex-Baroda State and during 
the World War II was fully engaged in manufacture of blankets for the 
Government of India. 

With the progress of the textile industry, Ahmcdabad industrialists 
felt the acute need for a Research Institute. The timely concession made 
by the Finance Minister in the year 1947 enabled the Mills to contribute 
a handsome sum of approximately Rs. 50 lacs and ATIRA has come into 
being in Ahmedabad with a view to helping the development of textile in¬ 
dustry. ATIRA's research activities are carried out by the divisions of 
chemistry, physics, statistics, psychology and textile technology. 

There is another such organisation in Baroda known as Textile and 
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Allied Industries Research Organisation (TAIRO). The organisation is 
meant to work specially towards fulfilment of the following objects :— 

( i ) To establish liasion between the industries and various fa¬ 
culties of Baroda University for investigation, equipment and 
research for its members as well as for the nation. 

( ii ) To work on various problems pertaining to Mill industry. 

( hi) To co-operate with the Textile and Chemical Division Councils 
and their various sub-committees of the Indian Standards 
Institution. 

(iv ) To endeavour to manufacture machines. 

Juri Induslyy: mention of jari industry here will not be out of 

place. The jari industry of Surat has its own importance. It is a well 
establislied indu.stry with an invested capital of about Rs. 3,00,00,000 in 
machinery and Rs. 3,00,00,000 as working capital and employs over 30,000 
persons. Its co-operative system of development and household nature of 
organisation has maintained many homes in Surat in comfortable economic 
seem ity. 

Pharmaceuticals, Fine and Heavy Chemicals 

This industry is of recent growth in this country. A few decades 
back all requirements in respect of fine and heavy chemicals, pharmaceu¬ 
ticals etc. were being imported from abroad. But during the last two 
decades, these industi ies have come into existence and have made rapid 
progress. At present a great variety of chemicals and pharmaceuticals 
are being manufactured in India. The contribution of Gujarat and Sau- 
rashtra in this re.spect is unique. Some of the most important concerns viz. 
Alembic Chemical Works Co., Ltd., Baroda, Dhrangadhra Chemical Works, 
Uhrangadhra, Tata Chemicals Ltd., Mithapur, Sarabhai Chemicals, 
Baroda and Atul Products, Parnera, are situated in this region. The 
manufacture of heavy chemicals like sulphuric acid, caustic soda, soda'ash, 
bleaching powder, chlorine, hydrochloric acid and superphosphate etc., 
mostly started as a result of the impetus given by the last war is making 
good progress and is expected to help in the development of other sub¬ 
sidiary industries. Concerns like Tata Chemicals Ltd., Mithapur, The 
Alembic Chemical Works Co. Ltd., Baroda, Dhrangadhra Chemical Works, 
Dhrangadhra, Chemical Works at Ahmedabad and Petlad, etc., are also 
engaged in the manufacture of heavy chemicals. The following description 
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covers some of the major concerns separately and would enable any one to 
have a correct perspective of their activities and scope of expansion etc. 

Alembic Chemical Works Co. Ltd., Baroda: Alembic Chemical Works 
Co. Ltd., was founded 47 years ago as a small enterprise by the late Prof. 
T. K. Gajjar, Prof. A. S. Kotibhaskar and Raj Mitra B. D. Amin with the 
idea of starting the vital Indian industry on a scientific basis. This was the 
nucleus out of which has grown what is now known and famed throughout 
India as Alembic Chemical Works Co. Ltd. The fact that the company 
has taken its strides in spite of all odds, is mainly due to the indefatigable 
energy, perseverance and business acumen of Raj Mitra B. D. Amin. It 
was he, who guided the company through its vicissitudes and kept up the 
morale of the staff even in those bleak days by his firm faith in the ulti¬ 
mate success of the company. 

There has now been an almost phenomenal growth in company’s 
activities in several chemicals, lines of manufacture, viz., spirits, galenical 
preparations both Ayurvedic and Pharinacopeal preparations, fine chem¬ 
icals such as Ether Anaesthetic, Ethyl Chloride, Chloral Hydrate, Calcium 
Lactate, Calcium Gluconate etc. and heavy chemicals like Siilphutio Vcid, 
superphosphate and D. D. T. etc. 

The Injection Department is equipped with modern automatic 
machinery for washing, filling, sealing, sterilising and packaging. Addi¬ 
tional machinery is constantly being installed to step up the lale of 
production to meet the ever increasing demand in the market. The 
Department is also manufacturing various antibiotic preparations eilhei 
in combination or singly, containing Penicillin, Streptomycin, Neomycin, 
Chloramphenicol and Bacitracin on a large scale in the laboratories specially 
designed and constructed for this work under strict aseptic conditions. 

Recently the company has started an up-to-date Pharmacological 
Laboratory for testing and evaluating the effects of new drugs. Biological 
standardisation of various preparations like Digitalis, Adrenaline, Aconite, 
Ergot, Antibiotics, Vitamins, and Hormones, is also carried out in this 
laboratory. The laboratory is also engaged in isolating pharmacologically 
active principles from tissues and body fluids applying bio-assay as a 
research tool. 

The Pharmaceutical Laboratory is concerned with the development 
of n^ost of the synthetic drugs such as Sulpha Drugs and Sulphones, 
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p-amino salicylic acid, thiosemicarbazones, isonicotinic acid, hydrazide 
Di-iodohydroxyquinoline, vioform, pethidine and barbitiurates etc. for large 
scale manufacture and also search for new and better drugs which are 
more effective and less toxic than the known ones. This Laboratory is 
also engaged in isolating the active principles of indigenous plants like 
Rauwolfia serpentina, Kurchi etc. 

Alembic has gained an early reputation for quality products and 
this reputation has been studiously maintained by improvements from 
time to time. This has been achieved by up*to-date maintenance of 
Control Laboratories. New methods of testing and standardising are 
being constantly worked out by the group of scientists to maintain quality 
and puiity of products. 

7 'a(a Chemicals Ltd., Mithapur :—Tata Chemicals Ltd., was establish* 
ed in 1939. The Works are situated at Mithapur near Port Okha at the 
extreme tip of the peninsula of Kalhiawar now known as Saurashtra. 
Dwarka, the holy place of vaishnav devotees is 13 miles away. All these 
towns are in OkhamaTidal District of the former Baroda State now merged 
in Bombay. The total area of the Company is 6,000 acres, most of which 
is now developed. It has the tallest factory building, about 175 bet in 
height. 

The woiks have been planned on an ambitious scale with a view to 
supplying a large part of Indian requirements of soda ash and other heavy 
chemicals which are very necessary for her industrial development. 
Besides the factory “ Tatakem ” has built a model industrial town on 
modern lines. It houses practically all its works staff and also a large 
part of its workers. 

Salt and residual liquor left after its separation from sea-water known 
as bitterns, form the basic raw materials from which a variety of chemicals 
are made. Another raw material limestone is obtained locally from the 
neighbourhood as a product of the marine coral organism and is also im¬ 
ported from another source where it was again probably formed through 
some marine agency. It will thus be seen that the sea and the ocean form 
the basic reservoir of their raw materials. 

Tata Chemicals enjoy a privilege of being called a concern having 
interest both in fine and heavy chemicals. The products manufactured by 
Tata Chemicals are common salt, soda ash, sodium bicarbonate, fused 
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sodium carbonate, caustic soda, liquid chlorine, hydrochloric acid, zinc 
cliloride, bleaching powder, bromine and B.P. preparations like sodium, 
potassium and ammonium bromides and cpsom salt etc. The largest 
industrial use of sodium chloride is in the manufacture of chemicals such 
as soda ash, caustic soda, sulphate of soda and sodium silicate. It is the 
basic raw material in the electrolytic processes for the manufactuje of 
chlorine and other bleaching agents. 

What has been accomplished so far is only the first programme plan¬ 
ned by Tata Chemicals. Schemes for the further expansion of the pre.sent 
woiks are under preparation. They fully realise that there are yet many 
difficulties to solve, many shortcomings to remedy and many improve¬ 
ments to make but they hope that with the help and co-operation of their 
patrons Tata Chemicals will always grow in stature as an increasingly de¬ 
pendable source of supply for essential alkalies and other heavy chemicals, 
in India and endeavour to assure the country of an ample national supply 
of these basic chemicals which arc so essential for its industrial develop¬ 
ment. The Company proposes to jilacc on the market new products such 
as Benzene Hoxachloride and Refined Salt. The Total investment of the 
Company in fixed blocks exceeds Rs. 2,50,00,000 and gives employment to 
more than 2500 persons. 

Sarahhai Chemicals, Baroda : Sarabhai Chemicals was started about 
ten years ago for the manufacture of pharmaceuticals and fine chemicals. 
It was the ijitention (jf the organisers right from the beginning not only 
to concentrate on the manufacture of pharmaceutical products but also to 
manufacture fumi basic raw materials some of the fine chemicals which 
are used in pharmaceuticals. There was a period in the last World War 
when it was extremely difficult to obtain building materials and other 
facilities in British India. Baroda, then an Indian State, offered the neces¬ 
sary facilities and therefore, Sarabhai Chemicals was located in Baroda on 
a site of 30 acres, less than two miles from the railway station. 

It was realised from the beginning that the successful development 
of a fine chemicals and pharmaceuticals manufacturing programme was 
initially linked up with research and development. For this purpose 
special equipment was imported for carrying out various unit processes 
and pilot plant experiments. In 1945, the Directors felt that research and 
development could be more satisfactorily done by an independent organisa¬ 
tion than by the staff actively engaged in the manufacture, This led to 
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the creation of a Central Research Laboratory for the Sarabhai Organisa- 
tion. The operations were removed to Ahmcdabad for better administra¬ 
tive control. It is found, however, that although research investigations 
on a laboratory scale could be carried out in an independent organisation, 
development of these processes on a pilot plant scale could better be done 
in the plants themselves. Therefore, the Directors decided in 1948 to de¬ 
centralise the research activities and transferred them to their respective 
plants. 

Side by side, along with the manufacturing operations of fine 
chemicals, Sarabhai Chemicals started a pharmaceutical manufacturing line 
for galenicals, standard injectablcs, tablets and vitamin preparations. 

Later on the Directors of Sarabhai Chemicals negotiated an agree¬ 
ment with Messrs. E. R. Squibb & Sons, New York, who had established 
over a period of nearly 100 years a position of eminence in the field of 
pharmaceuticals and of late in the manufacture of antibiotics and certain 
vitamins, hurther Sarabhai Chemicals have recently initiated a programme 
for clitiical lesearch in India under a full-time Medical Director supported 
by Squibb Research Institute for medical research. This programme is con¬ 
ducted with the help of eminent Indian medical men in hospitals and 
medical institutions in different parts of our country. 

Reference may be made to Nydrazid (Squibb isonicotinyl hydrazide ) 
as a very good e.\’ample of the benefits that have resulted from their 
co-operation with Squibb. The Squibb Institute for Medical Research 
embarked some years ago on a comprehensive programme of .screening 
various chemical compounds to test their chemo-therapeutic effectiveness 
against the tuberculous bacillus. As a result of continued effort during five 
years at a cost of more than 1.25 million dollars, the discovery of the anti- 
tubercular property of Nydrazid was announced by Squibb early in 195^. 
Hoffman La Roche was also working on similar lines and announced their 
discovery of the chemo-therapeutic effectiveness of Isoniazid simultaneous¬ 
ly with Squibb. Asa result of their co-operation and agreement Sarabhai 
Chemicals were in the happy position of securing without delay complete 
technical information about Squibb’s work in this field. Their chemists 
have worked with outstanding zeal and success in perfecting the manu¬ 
facturing process. 

In order to meet the growing demand for the Squibb products, con¬ 
siderable expansion, was made in the quality control section, antibiotic 
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filling, packaging pharmaceuticals and fine chemicals section by introducing 
the most modern equipment and working methods. 

Atul Products Lid .:—In spite of these concerns there was still a 
vacuum in some branches of this industry. It was Shri Kastinbhai 
Lalbhai, the notable industrialist of Ahmedabad who conceived the idea 
of filling this vacuum partly by going in for the manufacture of dyes, sulfa 
drugs and antibiotics. With this end in view the well known concern 
—Atul Products, came into being in 1947. 

Site at Parnera near Bulsar in Southern Gujarat was selected for the 
industry and 500 acres of land were acquired for that purpose. The con¬ 
struction of buildings and installation of equipment however took consider¬ 
able time and the factory started manufacturing activities in 1952. 

The concern manufactures 29 direct and acid dyes and sulphur black 
which covers a substantial part of country’s demand in this class of dyes. 
It also manufactures sulphadiazine, sulpha thiazole, sodium thiosulphate 
and aiireomycin. Inirther the Company has recently concluded an agree¬ 
ment with I. C. I. Ltd., for the manufacture of Jade Green and its inter¬ 
mediates. Thus the Company is making a very rapid progress in the line 
undertaken by them. The Company is shortly to take up manufacture of 
vioform and coramine. But the most spectacular aspect on this front is 
Aureomycin. This ‘wonder’ drug was discovered by Led(‘rle Laboratory 
Division of American Cyanamide Co. According to the agreement of 
Cyanamide Company with Atul Products Lederle Laboratories (India) Ltd., 
has been established within the precincts of Atul Products Ltd. A 100% 
air conditioned building has been constructed and an up-to-date plant has 
been installed. Actual manufacturing however, started last year and the 
Aureomycin production near Bulsar is considered of the same quality as 
that produced in U.vS.A. 

Experimental use of folic acid, one of the family of vitamins known 
as the B-complex is throwing new light on the amazingly complex chemical 
changes whereby the body transforms food into living cells and cells into 
tissues and organs according to reports from leading research workers in 
the field of medical science ; and this folic acid is also going to be manu¬ 
factured in these laboratories. 

Besides these important organisations there are a few medium and 
small scale units of the above type in this region. Of these one is Sanitex 
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Chemical Industries Ltd., Baroda. This factory is a post-war development. 
It started its manufacturing activities in 1946 on a moderate scale. The 
Lx-Baroda State has also invested to the extent of 20% of the capital. The 
Company is flourishing as could be seen from its sales figure which were 
about Rs. 100,000 in 1946 and now they have exceeded Rs. 12,00,000 
The concern thougli engaged in the manufacture of pliarmaceutical pre¬ 
parations, has also gone in chemical side and maniitactures calcium 
gluconate and a variety of metallic stearates which have good demand in 
the industrial field. These latter products are not at all manufactured by 
any other unit in this region. Thus the concern caters to the needs of 
specialised products in the markets which were mostly being imported so 
far from abroad. 

The second unit which deserves special attention is Satyadev Chem¬ 
icals Ltd., Baroda. This concern has entered into the field of manufacture 
of photographic chemicals. It manufactures hydroquinone of good quality 
and is the only successful working factory of its type at present, not only 
in this region but throughout the State. It has now started the manu¬ 
facture of sodium sulphite on a large scale and the product is now in the 
market. These chemicals do satisfy the specifications laid down for 
photographic work. Besides these, the organisers intend to manufacture 
a variety of manganese salts from manganese sulphate which is available 
in large quantities as a by-product. 

It will thus be seen that the chemical and pharmaceutical industry 
in this region has developed considerably and the progress is still main¬ 
tained. It gives employment to nearly 6000 persons at the works ( which 
does not include the staff employed for distribution ) and produces goods 
worth Rs. 5,00,00,000 

Catechu Industry: There are forests in this region which produce 
khairwood. This khairwood is now consumed for the manufacture of 
katha and tannin. There are at present the following concerns in existence 
for the manufacture of catechu and tannin. 

( i ) Narmada Valley Chemical Industries Ltd., Rajpipla Dist., 
Broach. 

{ ii ) Laxmi Oil and Chemicals Ltd., Derol Dist., Panchmahals. 

(iii) Seth Badrudin Karirnbhoy Katha Industry, Vyara Dist., Surat. 

The last one has recently come into existence. The total production 
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capacity of all the three conceras U estimated to he approximately 25 tons 
per day. There is f?oing to be a problem regarding the availability of 
khairwood in sufficient quantities so as to regularly feed all the three 
concerns at their rated capacity. The difficulty perhaps could be over¬ 
come if arrangements are made to procure khairwood from adjoining areas 
of neighbouring States at reasonable rates ^ 

Catechu is largely consumed in the country and tannin is being 
exported to foreign countries thus helping us to earn foreign exchange. 

Oils, Fats and Allied Industries 

This group comprises of oil milling, refining, hydrogenation, soap-mak¬ 
ing and manufacturing of paints and varnishes. Oil is also an important 
ingredient in the manufacture of lubricants, candles, oil, cloth etc. 

Oil Milling’. This is one of the most prominent oil seeds producing 
legions of the country. Surat, Broach. Panchmahals, Mehsana, Sabar- 
kantha, Gohiiwad, Madhya Saurashtra and Sorath are the most important 
seed producing districts. Groundnuts however, oveishadow the piodiictiun 
of all other oil-seeds such as castor, seasame and mowrah seeds which are 
produced in this region. 

A few decades back these seeds were crushed by bullock driven 
ghanis. These were later on substituted by power driven rotary mills. 
But these processes left considerable percentage of oil in the cakes. Con¬ 
sequently expellers were introduced into the field. This latest expression 
process practised here also leaves 7 to 9% of oil in the cakes. 

The oil-mills are situated in all the districts in this region, but the 
industry has been specially concentrated in the districts of Surat, Baroda, 
Panchmahals, Kaira, Ahmedabad, Mehsana, Gohiiwad, Madhya Saurashtra 
and Sorath. It seems that this being an industry which does not involve 
very high technique, it has been found to be attractive to the business 
community of this region. Consequently numerous oil mills were erected 
all of which could hardly be fed by the local produce which has also to 
satisfy the requirements of other States. By now there are nearly 100 oil 
mills and it has not been possible for them to get sufficient quantities of 
raw materials (oil seeds) for the whole year with the result that some of 
them have been closed down and many of them carry on crushing work 
for about 3 to 4 months only during the whole year. Thus the oil-milling 
industry has virtually been converted into a seasonal industry. 
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This however, affects the industry adversely as it is not possible to 
curtail the overall establishment charges which ultimately contribute to 
the higher cost of production. Secondly, the oil-seeds and oils have very 
well organised markets and hence the industrialists have to attend to 
the market trends which unfortunately are not steady during recent years. 
This is mostly due to varying production of oil-seeds from season to season 
and due to the markets being controlled by speculative activities. As 
said befoie, they are mostly business men and consequently many of them 
do not hesitate to selling the oil-seeds as such instead of crushing them 
when the market trends are favourable for such transactions. Thus 
the industry remains at the mercy of uncontrolled market fluctuations. 
This is a very unhealthy tendency and sooner it disappears from the 
industi'}^ the better for it. 

The oil-milling industry also acts as a supplier of raw material in the 
form of oils to several important industries. Vanaspati industry is depend¬ 
ent upon this industry. There are in all five hydrogenation plants in the 
legion situated at Kakhial, Porbunder, Samalaya, Morbi and Amalner 
(if Khandesh is accounted for). All the plants have combined rated 
production capacity of about loo tons a day. Of these the plants at 
Samala^'a, Rakhial and Porbunder are’ closed on account of financial and 
other difficulties. 

.Veay).-—Soap is an item of daily necessity. In addition to this 
considerable quantity of industrial soap is required for textile industry. 
There arc small soap units which cater practically to the need of the textile 
industry. The major requirement is supplied by concerns located in 
Bombay. So far as washing soap is concerned again there are small units 
located at various centres in this region which also partially satisfy the 
requirements in general. However, good quality of .soap (both washing 
and toilet) is being supplied to the markets in the region by well known 
firms like Swastik, Tata and Godrej of Bombay whose products are always 
up to the specifications. Further, Vanaspati industry also caters to the 
needs of the people to a certain extent by supplying good quality washing 
soap manufactured out of soap stock ( a by-product) by full boiled process. 

Cement Industry 

Cement is the basic material for present day building activities. 
Millions of tons of cement are being utilised in our present day efforts for 
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the national development when a number of major projects are being 
planned and worked under the five year plan. Hence the cement industry 
plays a prominent role in our mighty efforts to build up a new and pros¬ 
perous India. 

Lime, bauxite and gypsum are the basic raw materials for cement. 
Bauxite and lime can be replaced by clay and marble also. Those mat(^ials 
are abundantly available in this region. Consequently, there are four 
cement factories of which three are owned by A. C. C. L<^d., and they are 
situated at Sevalia, Dwarka and Porbunder and the remaining one is 
owned by Digvijay Cement Co. Ltd., at Jamnagar, 

A, C. C. Ltd., is one of the most well-knit industrial organisations 
in the country. It owns 13 factories in India and 2 factories iii Pakistan 
and one more factory at Sindri is under construction. Sevalia cement 
works in this region is their latest unit. It is equipped with an up-to-date 
plant and machinery which is worked mostly automatically, liesides the 
factory, the Company has constructed its own power-house, water-woiks 
and residential quarters for its staff members. The educational and 
medical facilities arc also made available by the Company. Tha othei 
cement factories are also providing .most of these facilities. Total produc¬ 
tion of cement in thi.s region is nearly 5,75,000 tons a year. They give 
employment to nearly 2,800 persons. This figure however, does not 
include the persons employed at quarries. 

Hydraulic Lime :—This is a very old industry. As a matter of fact 
prior to the manufacture of cement hydraulic lime was invariably utilised 
for building construction purposes. Even now it has not lost all its 
importance because cement in spite of its vast production is not so easily 
available to people at large as major part of its production is re.served or 
required by Government and Semi-Government organisations. Lime on 
the other hand is easily available and is, therefore, utilised considerably by 
people for general use. Very good hydraulic lime is produced at Kanoli 
near Baroda, 

Cement Articles :—In addition to the cement being utilised for con¬ 
struction purposes, it is also utilised for the manufacture of hume-pipes, 
cement pipes for irrigation purposes and a variety of cement tiles for use 
in buildings etc. Last year there were more than 150 concerns in this 
region which were engaged in the manufacture of cement pipes solely for 
irrigation purposes. 



Healds and Reeds Industry 

The New India Industries Ltd., Baroda. The healds and reeds industry 
was started in this country in the year 1932. Due to restricted imports of 
the above articles during the war, the industry established on sound lines 
and during the period 1946-51 there was considerable expansion of all such 
concerns. At present tlieie aic six such units. In this region there are 
two such units viz: (I) The New India Industries Ltd., Baroda and (2 ) 

Mahendra Mills Ltd., Kalol. The New India Industries Ltd., Baroda, 
have Their own spinning department and produce yarn for healds. In 
addition to the nianufacture of healds the concern is also engaged in the 
manufacture of reeds and wire healds. The goods inanufartured by the 
above concern are as per the requirements of the industries concerned and 
as such have earned good reputation in the line. 

Paper Industry 

There are three (.oncerns at present engaged in the manufacture of 
paj)er and straw boards. Arvind Boards and Paper Products Ltd., 
Bilimora, and the National Straw Products, Digendranagar, are engaged 
in the manufacture of Straw-boards. The raw materials viz: grass is 
available from the adjoining districts. The concern at Barejadi manu¬ 
factures paper and straw-boards both. It utilises mostly old rags and 
other waste products. I he industry employs 800 persons and the annual 
production is worth Ks. 36,00,000. The factories at Bilimora and Digendra¬ 
nagar have a rated capacity of producing 35 tons of straw-boards per day. 

Glass Industry 

This is the oldest industry in this region. Kapadvanj in Kaira 
District is noted for this industry for over a century or two. At pre.sent 
“ Abhla ” or tiny mirrors are being manufactured at Kapadvanj glass 
factory. These mirrors are used by ladies to decorate their dresses. The 
main markets are Saurashtra and Hyderabad State. Dining the regime of 
Queen Victoria, the representative of Kapadvanj glass concern had the 
rare opportunity to attend the glass Exhibition held in London. The re¬ 
presentative was awarded the medal for his exhibits. His Highness, the 
Late Maharaja Sayajirao of Baroda had also the desire as early as 1891 to 
organise a glass factory somewhere in Baroda region. Somehow or other 
the idea did not materialise. But during war and after, this industry de¬ 
veloped and we have now two concerns in the region. (i) Alembic Glass 
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Industries Ltd , Baroda and (2) Baroda Crystal Glass Works Ltd,, Baroda. 
With a fixed capital of Rs, 23,00,000 and the paid-up capital being Rs. 
17,00,000, Alembic Glass Industries Ltd., Baroda, was established in the 
year 1944 duiing tlic second world war to provide the needs of the Alembic 
Chemical Works Co. Ltd., Baioda, when the supplies of bottles were in¬ 
adequate. It was found by experience that India needed quality hollqw- 
ware container making unit which can produce quality wares on a large 
.scale. One automatic unit was installed and the operation started in 
1949, while the second unit was also put into operation in 1950. Thus 
the Company is making at present on an average 9000 tons of container 
wares per year. The total annual production comes to about Rs. 40 lacs. 

The third automatic unit which is already under erection will be in 
operation in due course of time to meet the ever increasing demand of 
standard quality hollow ware containers thioughout the country. 

It is one of the biggest concern manufacturing hollow ware contain¬ 
ers in flint and amber, seiving pharmaceutical industries, distilleries, brew¬ 
eries, besides supplying the need.s of toilet, aerated waters and ink manu¬ 
facturers. fhe manufacture of dairy milk bottles, syrup and squash bot¬ 
tles and })eniciilin vials is another type of field entered into by the concern. 
One of the main raw materials, v/;:. quartz is sufficiently available in Panch- 
mahals Distiict. 

Ceramics 

There are in all ir ceramic concerns in this region. The products 
manufactured by the industry include domestic ware, electric insulators, 
sanitary fittings, pipes, refractories, tiles, earthen and stone-ware for 
chemicals and a variety of jars. Most of the basic raw materials are avail¬ 
able in this region. Attempts are being made now to improve the cjuality 
and some of them as per reports received, are succeeding. 

General Engineering Industries 

One of the most astounding developments in the field of industries 
since the outbreak of World War II is in the field of engineering. Before 
the War, practically the entire machinery and their spare parts had to be 
imported. During the War it was not possible to get the above articles; 
consequently this scarcity gave an impetus to the engineering minded 
people to go in for the manufacture of various types of machines, and 
their spare parts with the result that this industry grew very rapidly 
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during the last decade. At present there are more than 150 such factories 
in this region. The important centres, however, are Ahmedabad, Baroda, 
Surat and Navsari. The range of their production is from the manufacture 
of heavy machinery and plants to very light articles of daily use. Some 
of the important items of production are of varied nature, viz. Dyeing 
and Bleaching plants, oil mill e.xpellers, spare parts of heavy machinery, 
turbine and centrifugal pumps, electric motors and fans, oil engines, flour 
mills, stoves, hospital equipment, building and fitting materials, steel 
furniture and a variety of articles hitherto mostly imported from abroad. 
The annual value of these materials is estimated to exceed Rs. 2,00,00,000. 
Some of the firms are exporting their products to foreign countries. 

Jyoti Ltd., Baroda, have obtained a special status in the engineering 
industry in view of its sp>ecialisation in the manufacture of electrical 
equipment. Also in collaboration with M/s. Calor Kmag E. A. G. of 
Ratiugen, Germany, Jyoti Ltd., have started the manufacture of unitised 
and load centre type motor control gear, H. T. and L. T. switch boards, etc. 

Rubber Industry 

There are three rubber factories in this region—two in Saurashtra 
and one in Gujarat. One of the faetories in Saurashtra produces quality 
type of rubber shoes. Its investment is exceeding Rs. 8,00,000 and gives 
employment to nearl}' 250 persons. 

The Gujarat Rubber Works, Ltd., Baroda, deserves a special mention 
because it is the only concern of its type not only in this region but in the 
whole State, which is engaged in the manufacture of special articles, viz .: 
rubber and ebonite rollers for (i) jigger padding, starch mangle squeezing, 
cloth and yarn mercerising machines, (2 ) rubber buffers for centrifugal 
machines for sugar factories, (3 ) endless rubber deckle-straps for paper- 
mills besides specialisation in ebonite sheets, rods, bushings and washers, 
printing and varnishing rollers for presses. The 'President' hard rubber 
combs is their another speciality. They intend to expand the manufac¬ 
ture of ebonite articles in the very near future. 

Flour Milling 

There are seven factories in this region engaged in the production of 
flour on a very large scale. Most of these factories were engaged in the 
production of gram flour as wheat was under control. During 1951 these 
factories were employing more than 400 persons and the value of its 
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pioduction was estimated to have been more than Rs. one crore. M/s. 
Kohinoor grain mills have installed a modern wheat flour mill in Baroda. 
Tile unit will cost them about Ks. 15 lacs, the capacity of the flour mill 
is about 1000 bags per day. 

MincralvS 

0 

Though rich in other respects, this region does not possess vast 
mineral resources. Manganese is the foremost among a few minerals 
found within its limits. These manganese deposits are found in abundance 
in Panchmahals district. These deposits arc being worked at present in 
Shivrajpur, J 5 amankuva and Pani areas. Out of these, Shivrajpur and 
Bamnakuva are practically very near while Pani mines are rather away 
from these fields. The mining operations are carried out at present at 
Shivrajpur and Bamankuva by M/s. Shivrajpur Syndicate Ltd. They 
have been given the e.xcliisive rights of working up these deposits. 

The Shivrajpur Syndicate Ltd., is a fifty years old concern. It was 
previously working Pani mines but these mines were closed down in 1932. 
Now the Government has agreed to issue a new lease for 20 years and the 
Company has started making arrangements to open these mines and work 
them as underground mines. Tiie Conipany employs 4400 persons and the 
value of its annual output is nearly Rs. 1,50,00,000. The manganese ore 
is exported mostly to U.S.A. The company has constructed a big colony 
for the members of the staff and labour chawls for the worker. It has its 
own power-house and waterworks. Arrangements have been made for 
medical facilities. Library and club facilities are also provided. 

Miscellaneous 

Besides these important industries there are a number of other 
industries carried on a small scale. Some of them are outlined below :— 

As regards match industry, it should be noted that several attempts 
have been made in the past to establish this industry at the various centres 
in the region. However, these efforts have not been successful. 

Washers manufacturing is one of the important industry in the 
region. At present there are three such concerns. Two at Broach and one 
at Nadiad. The washers are consumed by ginning factories in the region. 
Some quantity is exported to British East Africa. Tanning is mostly 
carried out in cottages in the scattered villages of the region. 
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The forest resources for necessary raw materials being available, and 
there being ready demand from textile industry, the bobbin industry has 
favourably grown. It enjoys Government protection and hence the in¬ 
dustry has expanded considerably during the last decade. The chief 
centres of this industry are Bulsar, Navsari and Bilimora. For the superior 
quality of bobbins, this industry has to rely upon imported wood which is 
the main drawback in the way of development. Recently it has been 
found that Haldu and Kum kum type of wood which is easily available in 
the forests of this region can be useful for this industry. 

The region has also well developed saw-milling industries as there are 
large forests in the region. 

Fertilisers 

Super phosphates : The Alembic Chemical Works Co. Ltd., Baroda, 
have started the manufacture superphosphate since the last two years. The 
capacity of tlie plant is 70 tons per day of 24 hours. The sales figures in 
respect of superphosphates for the last two years are given below ;— 

1953 1954 upto 

September 1954 

1154 Tons. i860 Tons. 

Superphosphate is also being manufattured in Ahmedabad but no figures 
are at hand at present. 

Prospects for Developing New Industries 

In addition to the above, thcie are a number of other industries 
carried on a small and cottage scale basis. It is however, not possible to 
give detailed descriptions of each of them in this short article. It will thus 
be seen that the region shows a marked degree of industrialisation andean 
very well take its place as one of the well industrialised regions in the 
Indian Union, As compared to industrialised countries of the West we are 
still very backward and we have still to endeavour considerably before we 
can feel satisfied with our achievements. Our further progress should be 
extensive as well as intensive. There are still a number of fields of activ¬ 
ities where little or no efforts has been made. It will, therefore, be not 

out of place to indicate further scope of industrialisation in our region. 

*> 

The possibilities of starting new industries in this region may now be 
briefly discussed. These industries may be con.sidered under two heads:— 

(i) Industries for which there are raw materials available in the 
State and 





(ii) Those industries for which no special raw materials are required 
and which can be started anywhere, provided sufficient financial 
and technical resources are available and there is a consider¬ 
able local market. 

The industries falling under the first group are ;—(i) Paper industry, 
(2) cement industry, (3) sugar industry, (4) solvent extraction df oil 
cakes, (5 ) cigarette manufacture and (6) canning industry. 

Industry falling under tlie second group pertains to the manufac¬ 
ture of electric bulbs and other similar accessories. 

Paper Industry :—According to the survey sponsored by and carried 
out under the ex-Baroda State, there are possibilities of starting news 
print manufacture in the Southern Gujarat where the bamboos are easily- 
available to the extent of being sufficient for 6000 tons per annum pro¬ 
duction of newsprint. Though figures are not available on hand at 
present, it will not be difficult to rcclieck the availability of bamboos if a 
joint effort is made in consultation with the Forest and Agriculture 
Departments. The idea requires careful consideralioji by all interested in 
the industrial development of the country especially so when in the next 
five year plan industrial development of the country is to be given priority. 
The country requires good quantity of newsprint every year and if the 
Centre or the State can encourage or participate in this venture, remark¬ 
able progress in this field can be achieved. 

Cement Industry :—The cement factories in this region are making 
considerable progress and it is possible to start another factory near 
Baroda as it is possible to get the necessary raw materials from Rajpipla 
side of the Broach District. In this connection it would not be out of 
place to mention that the Government of India has already issued a licence 
to one party and attempts are being made to float this concern as early as 
possible. With this concern coming up in the region, the production 
capacity of cement in the region will be raised to 100,000 tons a year. 
This will also help in meeting the rising demand for national develop¬ 
ment as well as for civil use, and in partly relieving the acute problem 
of unemployment which prevails at present not only in the region but 
throughout the country. 

Sugar Industry: So far as sugar industry is concerned there was 
one small unit at Gandevi in the former Baroda State. The same has 



however, been closed and disposed off. The gur industry in Surat District 
is too well-known in the region to require any mention here. It is possible 
to cover a wider area round about Bardoli under sugar cane plantations 
and if this is successful it is possible to start one sugar factory in the 
Surat district. Recently, a co operative society has been formed and a 
sugar factory is going to be installed near Bardoli with the help of the 
State. There is also possibility of starting another such factory in Guja¬ 
rat. Of course suitable land for the cultivation of sugar-cane of the right 
quality on a large scale will have to be selected in consultation with the 
agricultural department and sugar-cane authorities concerned. 

Solvent Extraction Uflits ; As already outlined before, this region is 
one of the important oil producing regions and with the development of 
oil crushing industry there is a definite scope for the installation of at least 
two or three Solvent Extraction Units at the centres where the oil crush¬ 
ing industry is running in full swing. A survey regarding the availability 
of oil cakes in the region reveals that Godhra and Baroda are suitable 
locations where such units could profitably be installed. The oil thus re¬ 
covered may be utilised if not for edible purposes at least for soap-making. 
The deoiled cakes will be more suitable as manure than otherwise. One 

t 

such Solvent Extraction Unit is already working at Vartej near Bhavnagar 
and its progress has been satisfactory. 

Cigarette Manufacture : As regards cigarette factory there is one at 
Broach. Of course it is not working at present but if attempts are made 
towards the cultivation of tobacco for the cigarette manufacture there is 
no reason why a successful unit could not be run profitably in this region. 

Canning Industry :—The Bulsar area ( Surat District) produces an 
abundant crop of good qaulity mangoes. These mangoes are exported to 
Bombay and other neighbouring districts. While in transit considerable 
damage is experienced for want of suitable and quick transport facilities. 
There is thus ample scope for a Fruit Canning Unit near Bulsar. 

Essential Oils: —In the Eastern and Southern parts of this region 
natural and uncultivated varieties of grasses capable of yielding good 
quality of essential oils are available. Mention may be made of the Sofia 
and Motia varieties which yield Geraniol type of oil. Systematic efforts for 
the cultivation of these grasses are needed to get better yields. If this 
idea materialises, the import of these oils for soap and other industries 
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ALEKBKf CHEMICAL WORKS CO. LTD., 

BARODA. 


For over four decades, ALEMBIC 
serves the nation by supplying 
drugs, chemicals and pharmaceuti¬ 
cals of the first grade, and thereby 
playing its humble part in making 
India self-sufficient in that vital 
sphere. ALEMBIC thus contributes 
significantly towards the preser¬ 
vation of health of our people and 
the prevention of disease in our 
land. 


ALEMBIC'S progress and activi¬ 
ties have always been guided by 
one ever-abiding goal, the goal of 
serving India In medicinal field. 


OVER 45 YEARS 
IN THE SERVICE OF 
THE NATIONJ 
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SERVE THE NATION / 


ALEMBIC GLASS INDUSTRIES LTD*, 
BARODA. 


In the field of quality glassware, 
alembic GLASS serves the country’s 
need. To meet the ever-increasing 
demand for bottles, containers, 
injection vials etc, ALEMBIC GLASS 
has been first in installing the fully 
automatic plant in india, with the 
production capacity of 150,000 pieces 
per day. One of the largest and most 
modern glass factories of our country, 
ALEMBIC GLASS symbolises a de¬ 
finite advance in the industrial deve¬ 
lopment of New India. 
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could be restricted to a certain extent and foreign exchange could easily 
be saved. 

I am grateful to the Director of Industries, Saurashtra, Shri M. V. 
Pandit, the Industrial Statistician, Department of Industries, Bombay, 
and the industrialists of the region for their willing co-operation in supplying 
the necessary information and to Shri M. A. Doshi, Industries Inspector 
and Shri D. R. Mehta of Industrial Chemist’s Laboratory for their kind 
help in preparing this article. 



IRRIGATION DEVELOPMENT IN GUJARAT 

By 

Shri G. K Patil 


Superintending Engineer, Gujarat Irrigation Circle, Baroda. 


Introduction 

A FTER Independence, our country had to face the serious problem of 
food shortage. With the increasing population, the food problem 
became more acute. Assured food production with sound and stable 
agricultural prosperity is mainly dependent upon Irrigation. As such, the 
Government gave very high priority to Irrigation Schemes in the First 
Five Year Plan, and though the period of this Plan is not yet over, the 
results achieved so far are really remarkable. Rationing of foodgrains 
has now been removed and we have enough food to meet our requirements. 
However, we have still to step up our food production considerably to 
meet the demands of increasing population. Gujarat region of Bombay 
State has very good fertile soils and is ideally suited for production of 
more food, provided, necessary irrigation facilities are made available. It 
would, therefore, be interesting to see the details of irrigation that existed 
at the time of Independence, what additional irrigation will be achieved 
at the end of the First Five year Plan as a result of the irrigation schemes 
boldly undertaken by Government for Grow More Food Campaign, and 
to what extent there is further scope of irrigation for proper utilisation 
of available water resources of this region so as to have maximum pro¬ 
duction from the rich soils of Gujarat. 

Geology, Relief and Drainage 

Gujarat region of Bombay State comprises of ten Revenue Districts, 

viz .:— 

1. Surat, 6. Ahmedabad, 

2. Broach, 7. Mehsana, 

3. Baroda, 8. Sabarkantha, 

4. Panchmahals, 9. Banaskantha, 

5. Kaira, 10. Amreli. 

Out of these, the first nine Districts are in Gujarat proper and the 
remaining one, i. Amreli District is in Kathiawar Peninsula, 
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Major part of Gujarat consists of alluvial deposits, which rest upon 
basement of rock formation of Deccan trap, Precambrian Schists, and 
Gneisses. The basement rocks generally slope down to south-west,, and 
the alluvium gets thicker in that direction. From the boring results avail¬ 
able, trap rock was met with at Nimetta ( near Baroda ) at a depth of 105 ft. 
Further to the west, the trap rock dips down rapidly towards the Gulf of 
Cambay. This trap formation further continues to the west in the main 
land of Kathiawar Peninsula. At Dhandhuka, to the west of Sabarmati 
river, trap rock was met with at a depth of 270 ft. and it is dipping down 
rapidly towards east, i. e. Sabarmati River and Gulf of Cambay. It is 
believed that there is a fault in the trap rock basement near Gulf of 
Cambay and the eastern portion has been thrown down considerably as 
compared to the western portion, and this is mainly responsible for such 
large depth of alluvium in this area. Further north, granite rock was met 
with at Vadnagar, Mehsana District, at a depth of 730 ft. Geologically, 
therefore, Gujarat plain is of recent origin. 

Deposition of vast quantities of alluvium in the Gujarat plain is due 
to special relief of neighbouring highland regions to the east, north, and 
west. There is a narrow coastal plain with Sahyadri Ghats on the East 
upto Tapi River. Gujarat alluvial plain which starts from Tapi Valley in 
the south and extends to the north, is enclosed by Satpura Range between 
Narmada and Tapi rivers on the eastern side, Madhya Bharat highlands 
on the eastern side further north of Narmada river, Aravallis on the 
northern side, and Kathiawar Paninsula on the western side. These high¬ 
land features surrounding the plain of Gujarat, focus the drainage of this 
region in the Gulf of Cambay. As a result, all the important rivers of 
Gujarat, viz., Tapi, Narmada, Mahi and Sabarmati join the Gulf of Cambay* 
Only two rivers—Saraswati and Banas rising from Aravalli hills on the 
northern side flow in the S. W. direction through Banaskantha and 
Mehsana Districts and join the Rann of Cutch on the Western border of 
Bombay State in that area. The Tapi and Narmada rivers flov^ westwards 
through rifts in rock formations and join the Gulf of Cambay. 

These major rivers and their tributaries have , built up the alluvial 
plain of Gujarat since geological times, and this process still continues. 

The uniform and level features of Gujarat plain are occasionally 
broken by stream erosion and retrogression on the banks of deep channels 
of rivers suqh as Mahi and Sabarmati. Most of the rivers are seasonal^ . 
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Tlie Kathiawar Pf'iiinsula, which is on the western side of Gujarat, 
has radial drainaf»o and tlie same is connected to Gujarat plain by low 
lying regions of Bhal and Nal areas which have also alluvium similar to 
that of Gujarat. 

Rainfall: 

7 'he rainfall in Gujarat is due to S. W. monsoon. Maximum rainfall 
occurs late in July and eaily in August. The rainfall is generally for 3 
months. However, for Rinchmahals hill tracts, rainfall spreads over 4 
months, though derived from the same monsoon. 

Map I gives the fsohytes of average annual rainfall in this area, and 
average rainfall figures at some of the places. 

Tlie rainfall in 'I'api valley near Suiat ranges from 40' to 70'. 
Further north, in southern Gujarat portion, it varies from 30" to 40'. It 
gradually declines further north in North Gujarat, with about 20" at 
Viraingam, 19" at I\Iehsana, iS" at Harij, 13" at Deodar, ly'at Vav and 20' 
at Tharad. The rainfall figure incieases on the eastern side in the hilly 
regions, Godina having 40", Lunawada 35", lliinatnagar 30", Dharoi 31", 
Palanpur 29". Mount Abu, which is the northernmost part of Gujarat, 
has 66". The increa'^ing rainfcdl on Vhe eastern and northern side is due 
to neighbouring highlands in those areas. Broadly, rainfall declines from 
south to cast and to north. 

Map 2 show.s variability of rainfall in Gujarat. This is the greatest 
factor in creating scarcity and famine conditions, thereby upsetting agri¬ 
cultural stability. Percentage of variability has been marked on this map 
and area liable to famine has been shown hatched (from Statistical Atlas 
of Bombay Stale, 1950). 

Rainfall is an important factor for Indian Agriculture. Not only 
that it should be adeqirate but the distribution must be even during the 
crop period. Uneven distribrrtion creates scarcity or famine conditions 
in spite of the annual qiraulity being the nor mal average. The variability 
of the rainfall also creates deficiency and causes failure of crops. There¬ 
fore, all the factors such as late beginning, prolonged breaks, premature 
ending, and variability from year to year, affect the crops very adversely. 

Soils 

The soils of Gujarat plain are formed by river alluvium and they are 
therefore very suitable for crops. In southern portion, i.e. parts of Surat, 
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Broach, and Baroda Districts, the alluvium is covered with black soils. Fur¬ 
ther north, a part of Baroda District, Kaira District, and Ahmedabad District 
on the eastern side of Sabarmati, have alluvial soils which are very fertile. 
Further north of Ahmedabad, i.e. for Mehsana and Banaskantha Districts, 
the soils are more sandy though alluvial and the clay contents get less. For 
the portion of Ahmedabad District west of Sabarmati river, the soils are 
alluvial with a covering of black soil. 

The agriculturists of Gujarat are also hard-working, intelligent, and 
enterprising and they try to take the maximum production from the lands 
subject to favourable rainfall conditions. Well irrigation is also practised 
extensively wherever underground water conditions are favourable. 

Population and Density 

Table i gives area in square miles, population, and density of popula¬ 
tion per square mile, for all the districts of Gujarat as well as for Gujarat 
region as a whole. The density is 344 persons per square mile for Gujarat 
region, while the highest density of 634 persons per square mile is in Kaira 
District. These figures are as per 1951 Census. 

Necessity of Irrigation 

As mentioned above, even though the soils of Gujarat are rich and 
fertile and the agriculturists intelligent, hard-working, and enterprising, 
crop failures are common due to variability in rainfall and uneven distribu¬ 
tion, resulting in famine and scarcity conditions. It is therefore obvious 
that the rainfall needs to be supplemented by irrigation in order to have 
assured crops. Irrigation, thus, plays a most vital part in the agricultural 
production and prosperity. 

Irrigation Before Independence 

Table 2 gives irrigation schemes executed by Government and 
irrigation done on them prior to Independence i.e. August 1947. The total 
area irrigated by these Government Schemes is about 1,02,000 acres and 
gives a percentage ol 0.7% of irrigated area to cultivated area of Gujarat 
region which is about 1,34,00,000 acres. Obviously, this percenatge of 
irrigated area is very poor. 

Irrigation Schemes completed after August 1947 and 
in Progress as per the First Five Year Plan. 

As mentioned above, immediately after Independence, the Govern¬ 
ment fully realised the importance and urgency of irrigation to effectively 



tackle the food problem and to establish the agricultural economy of th6 
country on a firm footing. Therefore, in the First Five Year Plan of India, 
irrigation has been given a very high priority. As a result, there was 
intensive activity in irrigation development and many important schemes 
were undertaken. 

Table 3 gives a list of Medium and Major Irrigation Schemes in 
Gujarat which have either been completed since Independence or are in 
progress as First Five Year Plan. 

Table 4 shows that for the whole country, cultivated area as per 
1949-50 figures is of the order of 330.6 million acres while the area irrigated 
is only 49 million acres, i.e. 14.8% of the cultivated area. The Plan there¬ 
fore envisages an additional irrigation of 16 million acres after the 
completion of the First Five Year Plan and this will raise the percentage 
of irrigated area to cultivated area to 19.9%, Against these all India 
figures, the percentage of irrigated area to cultivated area in Bombay State 
is only 3.7% which is proposed to be raised to 5.9% after completion of 
First Five Year Plan. It could thus clearly be seen that the irrigation 
done in Bombay State is much less as compared to the percentage of All 
India figures, , 

Table 5 gives the proposed expenditure in the First Five Year Plan 
on Irrigation and Power projects and the additional irrigation and power 
that would be available as per Planning Commission’s Report. 

Table 6 gives the details of Medium and Major Irrigation Schemes 
completed after August 1947 and in progress from the First Five Year 
Plan. There are 17 schemes with a total cost of about Rs. 25 crores and 
this will give an additional irrigation of 12 lakh acres. This will be a 
substantial addition in irrigated area. Main features of some of those im¬ 
portant schemes are given below :— 

(i) Tapi Weir Scheme 

The scheme comprises of a weir on the river Tapi at Kakrapar in 
Surat District and canals therefrom on both the banks of the river to 
irrigate lands in Surat District. 

The total area under this scheme is about 8.63 lakhs of acres out of 
which it will irrigate 5.62 lakhs acres on its development. The cost of the 
scheme is Rs. ii.oi Crores. This scheme is already under construction 
and likely to be completed by March 1956 or so. Extra produce of food* 
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stuffs will be 1.5 lakh tons. Additional cotton to the extent of 1.5 lakh 
tons will also be thereby produced, 

(ii) Mahi Project Stage I 

The Mahi Project Stage I comprises of:— 

( a ) Construction of a pick-up-vveir across tlie river Mahi at VV^nak- 
boii in limits of Kaira District, and 

( b ) Canals on the right bank to irrigate lands in the Kaira District, 
The weir is 2400' long and of rubble masonry, Tlie Iieight above the 
deepest foundation is 96'. It is designed for a maximum discharge of ii 
lakhs cusccs. 

The main canal (54' x 17^) is 44 miles long of which the first 27 
miles are proposed to be lined. It will have a dischaige of 7,000 cusecs in 
its head reaches. 

I'he scheme will bring under irrigation an area of 4 47 lakh acres of 
rich and fertile lands of Kaira District, Increase in yield of food crops is 
expected to l^e 1,34,000 tons. The total cost of the scheme is estimated to 
be Ks. 8.86 crores. 

The scheme is already under execution and is likely to be completed 
by June 1958. 

( iii) i\'orih Gujarat Tithewells Scheme 

Ihe scheme comprises of drilling 400 tube-wells in the North (iiijarat 
area. The distribution of these 400 tube-wells is as under — 

210 Tube-wells in IMehsana District, 

70 Tube-wells in Ahmedabad District, 

120 'I'libe-wells in the Panaskantha area. 

A successful tube-well, as it is termed, is expected to give a discharge 
of about 25,000 gallons of suitable water per hour. Each succ(s.sful bore 
will have a command of about 300 acres out of which it is likely to inigate 
about 200 acres. 

The total cost of the scheme is estimated to be Rs. 2 49 crores, which 
will be irrigating about 64,000 acres of land. Additional crop yield that 
can be expected out of this is 20,000 tons. 

The scheme is already commenced and is scheduled to be completed 
by March 1956. 
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( iv ) Nani Vaiewadi Scheme 

This inundation canal scheme from the river Sabarrnati at Fatewadi 
about 10 miles downstream of Ahmedabud City was completed in 1950. 
The canal has a capacity of 200 cusecs and benehts about 21,600 acres of 
lands of scarcity affected areas in Sanand and Daskroi Talukas of 
Ahmedabad District. This scheme is a gieat boon to the poor and back¬ 
ward cultivators of this area. 

Tlie total cost of the scheme on its full development is likely to be 
Rs. 20 lakhs including other charges and extra food produce is about 8000 
tons. 

( V ) Moti Fatewadi Canal Project 

There exists a scheme named Nani Fatewadi Canal on the right bank 
of River Sabarrnati, downstream of Ahmedabad. The present scheme, term¬ 
ed as Moti Fatewadi Canal Scheme, is just below this. 

The scheme comprises of a low weir across the river Sabarrnati with 
falling shutters and a canal on its right bank. The main canal will have a 
capacity of about 1000 eft, of water per second. This canal will mainly 
feed the existing bunds in Sanand and Dholka talukas, which will subse- 
q>ieutly irrigate about 33.000 acres of lands in the most famine stricken 
areas of the Ahmedabad District, 

The scheme is estimated to cost about Rs. 48 lakhs and will yield 
extra foodstuff of 10,000 tons per year. The scheme is already under 
construction and is to be completed by March 1956. 

( vi ) Meshwa Weir and Canal Scheme 

This scheme was completed in 1950 and comprises of a 9' high weir 
on permeable foundation across the river Meshwa in Kaira District with a 
right bank canal for a discharge of 334 cusecs to irrigate 13,000 acres of 
land in the Matar and Mehrnadabad Talukas ol Kaira District. This 
scheme also assures irrigation to 8000 acres of best kyari lauds under the 
old Khari Sluice System in Kaira District, On full development, of the 
scheme, about 2000 acres in rabi will be benefited as against 800 acres at 
present. Total cost of the scheme is 54 lakhs of rupees. 

This will be a complete scheme on completion of Shamlaji Reservoir 
Scheme on the Meshwa River with a storage of 2000 M. c.ft. which is pro¬ 
posed to be included in the Second Five Year Plan for about Rs, 54 lakhs. 
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{ vii) Patadungri Tank Project 

This scheme comprises of— 

(a) Construction of a reservoir of 1400 M.c.ft. across the river 
Khan in the Panchmalials District near Dohad, and 

{ b ) Direct canal therefrom to irrigate lands in Dohad taluka of the 
Panchmahals District. 

The dam is an earthen one of 83’ height above the deepest river-bed 
and 652’ long at top. The waterspread at F.S.L. is 25000 acres. The 
main canal is 18 miles long and has a discharging capacity of 180 cusecs 
to irrigate an area of 12,000 acres out of gross command of 18,000 acres. 
Besides irrigation benefits, Dohad town having a population of about 
20,000 will get its water-supply from this storage. 

The scheme is estimated to cost Rs. 52.63 lakhs. The work is under 
execution and is expected to be completed by March 1956. 

( viii) Remodelling Hathmati and Khari Cut Canal Systems 

( A ) Hathmati System 

This is an old existing irrigation system constructed in 1871. The 
scheme comprises of pick-up-weir on river Hathmati at Himatnagar to 
irrigate lands in Prantij Taluka of the Sabarkantha District. Part of 
water is supplied to the existing Khari Cut Canal System through Bhujwa 
Channel. The canals are silted up and heavy percolation losses are 
noticed. 

Remodelling of this system consists of channelising and desilting 
Bhujwa Channel, increasing capacity of Bokh Feeder from 150 to 350 
cusecs and remodelling outlets. It is also proposed to line first 10 miles 
of the Hathmati Canal to reduce losses in the canal. A 300 M. c.ft. Storage 
is also proposed at Karol on downstream of the existing Bokh reservoir. 
This work is already under progress. Total irrigation under this scheme 
is 5000 acres and on its full development it is likely to be increased to 8000 
acres or so with better assured supply. 

{ B ) Khari cut Canal System 

This old existing scheme consists of a pick-up-weir on river Khari at 
Raipur with a canal of 250 cusecs to irrigate lands in Daskroi Taluka of 
Ahmedabad District by direct irrigation and by filling up tanks. The 
canal system is highly silted up. It is proposed to desilt it and also 
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increase the capacity of the main canal to 400 cusecs. The capacities of 
other sections from the main canal are also proposed to be increased 
proportionately. In addition it is proposed to— 

(1) Replace needle regulators by steel gate ones. 

(2) Introduce discharge measuring devices. 

(3) Remodel tanks for increased capacity. 

(4 ) Provide pucca outlets all along the canal lengths for proper 
dishibution of water. Some of the structures have already 
been remodelled and the others are being taken up. 

(5) Total irrigation under this scheme is 16000 acres which is 
achieved at present only in good years. The above improve¬ 
ments with a dam at Karol on the Bokh Valley and raising 
the capacity of the Bokh Reservoir to 400 M.c.ft. will assure 
irrigation to the above areas to a great extent. 

Table 6 gives districtwise details of acres irrigated by the various 
schemes, i.e. (i ) before August 1947, (2) after August 1947 the end 
of the First Five Year Plan, ( 3 ) by the schemes which can be taken in the 
Second Five Year Plan. 

» 

Irrigation Schemes which can be included in the Second Five Year Plan 

Table 7 gives a list of Medium and Major Irrigation Schemes which 
can be taken for execution in Second Five Year Plan for fully utilising 
available w’ater resources of Gujarat for the purpose of irrigation. After 
completing the schemes of this Table an additional area of 29.28 lakh acres 
will have an assured water-supply due to irrigation. 

Important features of some of these irrigation schemes are given 
below:— 

(i) Narmada Weir Scheme at Gora 

The scheme comprises of construction of a weir 4000’ long at Gora 
across the river Narmada with canals on both the banks. The height of 
the weir above the river-bed is 100'. Gross area under command is 16 lakh 
acres out of which 12.37 acres of land are likely to be irrigated. Out 
of this 12.37 acres of lands, 4.54 lakh acres will be in Baroda District 
and the rest, i. e. 7.83 lakh acres lie in Broach District. There is no pos¬ 
sibility of power generation as this is a weir scheme only. The scheme 
will very roughly cost Rs. 30 crores as estimated in past. However, this 
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scheme is being investigated in detail at present by the Government of 
India. 

(ii) Ukai Dam Project on Tapli 

The project involves the construction of a dam 2070' long across the 
river Tapti at Ukai in Surat District. The maximum height of the dam 
is 260' and the volume of water stored will be 2,8j,ooo M c.ft. Oioss area 
under command is 5,i6,.:)55 acres out of which 3,61,518 acres are iirigable. 
While the total area likely to be irrigated is 4,79.o4('- acres. Power genera¬ 
tion will be of the order of 2,25,000 K.W. The piajject is very roughly 
estimated to cost Rs. 48 cj8 crorts ( as per 1952 project). This project is 
being revised at present by the Government of India. 

{ iii ) Mdhi Project Stage II (a) 

Mahi Right Bank ( anal Project, Stage II ( a ) envisages the construc¬ 
tion of a reservoir of 22,000 M.c.ft. across the River Panarn, a tributary to 
Mahi, near Kel village in Lunawada Taluka of the Panchmahals District. 
The maximum height of the dam will be 165' from its foundation and its 
length will be 928 ft. at the top. 

The reservoir will supplement post monsoon flow in the river Main 
at weir site near Wanakbori. NJ direct canals are proposed but the 
extension of the canals constructed in the Stage I is proposed to irrigate 
an additional area of 1.5 lakhs acres in Kaira District. The cost is esti¬ 
mated to be Rs. 4.01 crores and the expected additional yield is 45,000 
tons. 

(iv ) Mahi Project Stage II [b] 

The Mahi Right Bank Canal Project Stage II (b) envisages the 
construction of a reservoir of 30,000 M c.ft. across the river Mahi at 
Kadana tentatively and the extension of canal system under Mahi Stage 
II to bring under irrigation an additional area of 1.50 lakh acres in Kaira 
District at an estimated c st of Rs. 9 crores, which j)rovides for the section 
of a dam for a storage of i hikh xM.c.ft. The total potentiality of the river 
at this site is estimated to be i 5. lakhs M.c.ft. of storage. The additional 
yield expected is 45,000 tons and power generation to an extent of 20,000 
K.W. may be possible at the dam site. 

( v ) Sabarmati Project 

The Sabarmati Project is investigated by Central Water and Power 
Commission and comprises of two alternatives detailed below :— 
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Alternative I 

The project envisages (i) the construction of a dam across Sabarmati 
River, at Dharoi to store aboul 42,000 M.c.ft., (ii) a power channel from 
the dam to generate power to the extent of 1256 K.W. firm and 3500 K.W. 
seasonal, (iii) a pick-up-weir 18 miles below the outfall of the power 
channel, (iv ) Right Bank Canal taking off upstream of the pick-up weir 
to irrigate an area of 1,44,500 acres in the famine stricken areas of 
Mehsana and Ahmedabad Districts. 

The estimated cost of this alternative is Rs. 18.63 crores. 

Alternative II 

The storage is proposed to be 44,000 M.c.ft. at the same site with a 
direct canal therefrom to irrigate an area of 2,10,000 acres of lands in 
Mehsana and Ahmedabad Districts on its completion. The cost of this 
alternative comes to Ks. 12.32 crores. 

( vi) Banas Valley Project 

The project comprises of the following schemes :— 

(a ) Reservoir Scheme at Dantiwada 

The scheme provides for constrycting a dam across the river Banas 
at Dantiwada to impound a storage of 10,000 M.c.ft. of water with a direct 
canal therefrom to irrigate an area of 1,20,000 acres in the most famine 
stricken and backward areas of Banaskantha District. 

(b) Storage on Sipu River 

It is proposed to have a storage of 5000 M.c.ft. across the river Sipu, 
a tributary of Banas, to irrigate an area of 60,000 acres of lands in the 
famine stricken Deesa and Dhanera Talukas of Banaskantha District. 

( c ) Weir across Banas at Roho 

The construction of a weir at Roho with left bank canals, is expected 
to irrigate 8000 acres of land in Palanpur Taluka of Banaskantha District, 

(d) Weir across Banas at Umri 

Weir at Umri and right bank canal therefrom is expected to irrigate 
an area of 24,000 acres of land. 

(e) Radhanpur Inundation Canal 

10,000 acres of lands in Radhanpur Taluka of Mehsana District will 
get the benefits of irrigation from this. 
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Thus the implementation of this project will bring under irrigation 
an area of 2.22,000 acres at an approximate estimated cost of Rs. 5.85 
crores. Extra food produce will be about 70,000 tons. This project will 
be of great value to the famine-stricken areas of Banaskantha District. 

( vii) Watrak Left Bank Canal Project 

The project is split up into two stages as under :— 

Stack I 

Stage I comprises of a reservoir of 5000 M.c.ft. capacity at Pahadia 
near Maghocli in the Sabarkantha District and direct canals therefrom to 
irrigate an area of 70,000 acres partly in Sabarkantha District and partly 
in Kaira District. The estimated cost of the Stage I is Ks. 150 lakhs. 

Stage II 

Stage II consists of the construction of a weir at Patna Muvada in 
Kaira District and seasonal canals therefrom to utilise surplus waters of 
Pahadia reservoir and the flow of Majham river. 30.000 acres of land in 
Kaira District will get the benefits of irrigation at an estimated cost of 
Ks. 50 lakhs. 

The scheme will benefit particularly Sabarkantha District where no 
irrigation schemes are existing and Ivaira District where cultivators are 
intelligent and resourceful. 

The expected increase in yield of crops is 30,000 tons on its 
completion. 

( viii) Shetrunji Project 

The Shetrunji project envisages the construction of a dam across the 
river Shetrunji near Dhari town in Amreli District to impound 1400 M.c.ft. 
of water and a pick-up-weir at Madhi about 15 miles downstream with a 
right bank canal therefrom to irrigate an area of 20,000 acres in Amreli 
District. The approximate estimated cost of the scheme is Rs. no laks. 
Increase in the foodgrains after the implementation of the scheme will 
be 6000 tons. 

This scheme is to be taken up for execution shortly in the First 
Five Year Plan and to be completed in the Second Five Year Plan. 

(ix) Hathmati Reservoir Project at Fatepur 

The Hathmati Reservoir Project consists of an earthen Dam across 
river Hathmati at Fatepur in the Sabarkantha District to store about 
4360 M.c.ft. of water. 
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There is an existing system on this river which comprises of a weiV 
at Himatnagar on the river Hathniati with a canal therefrom to irrigate 
an area of 8000 acres in the Sabarkantha District. The surplus waters 
are led through the Bokh Reservoir to the existing weir on the river Khari 
at Raipur to irrigate an area of 16000 acres in the limits of Ahmedabad 
District. The proposed reservoir will assure supplies to the whole of this 
command in Sabarkantha and Ahmedabad Districts in addition to bringing 
about an extra irrigation to an extent of 22,000 acres in the limits of 
Sabarkantha District. 

The total cost of this scheme is roughly estimated to be Rs. 80 lakhs. 
This scheme is of great importance as it is to assure the water-supply to 
the existing Hathmati and Khari Cut Canal System. 1 . 

The extra food produce due to this scheme will be about 10,000 tons. 

( X ) Shamlaji Reservoir Scheme on ihe Meshwa River 

This scheme comprises of a dam at Shamlaji in Sabarkantha District 
for a storage of about 2,000 M.c.ft. This will irrigate about 2,000 acres 
of land just below the dam site in the Sabarkantha District and the 
remaining water shall be brought to the existing Meshwa Pick-up-weir at 
Raska for irrigating an area of 2000 acres and also assuring about 15,000 
acres of land under the existing Meshwa Canal system in the Kaira 
District. 

The total cost of the scheme is estimated to be Rs. 54 lakhs. The 
additional food produce will be about 5000 tons. 

Irrigation Development in Gujarat 

Table 6 gives the details of irrigation development in Gujarat that 
would be achieved at the end of the First Five Year Plan and also after 
completion of the schemes which could be taken for execution in the Second 
Five Year Plan for each District as well as for the whole Gujarat region. 

The main features of this development, vide Table 6, are as below:— 

The total irrigation in Gujarat region upto August 1947 was of the 
order of 4,60,000 acres out of which 1,02,000 acres were by Government 
Schemes and the rest on private wells. Thus, total irrigation works out 
to 3.44% of the total cultivated area as compared to 3.7% of the whole of 
Bombay State. 

Further, when we consider the schemes completed after August 1947 
and in progress from the First Five Year Plan, an additional irrigation to 
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the extent of 8,92,000 acres will be achieved after completion of the 
period of the First Five Year Plan. This will raise the total irrigated area 
to 13,56,000 acres and the percentage of irrigated area to cultivated area 
would be raised to 10.1%. 

If the schemes that can be taken in the Second Five Year Plan are 
considered, they will give further an additional irrigation of 33,^2,000 
acres and will raise the total irrigation to 47,28,000 acres and the percentage 
of irrigated area to cultivated area will rise to 35. 4%. 

This clearly shows, what were the irrigation conditions before August 
1947, what will be achieved after completion of the scheme of the First Five 
Year Plan, and what further is likely to be accomplished after the schemes, 
which can be taken for execution in further Five Year Plans, are completed. 
It may be stated here that most of the schemes under the First Five Year 
Plan are weir-cum-canal schemes and as such there will be only seasonal 
irrigation under them. The schemes proposed under the Second Five Year 
Plan are mostly the Reservoir Schemes which will assure water-supply for 
irrigation to the areas under command to grow perennial crops theiounder. 

In this development, the possibilities of utilising each niaj^r river 
and its tributaries for maximum possible irrigation have been carefully 
considered and provided. Development of Tapi Valley will be complete 
with Ukai Project which is being investigated by Central Water and Power 
Commission. Regarding Narmada River, proposals are also being investi-' 
gated by the Central Water and Power Commission. Potential of this 
river for irrigation and power is very high and the river has not been 
harnessed so far. This project will irrigate large areas of Uroach and Baroda 
Districts upto the extent of 12.37 lakhs acres. Similarly, Main Valley is 
aho proposed to be fully utilised for irrigation purposes. Work on the first 
stage of this Project with Weir and Canals is already in progress. But to 
complete this project and to have the benefit of perennial irrigation for the 
rich soils of Kaira District, it is necessary to have storages upstream and 
therefore, two of them, viz. the first on Panam river, tributary of Mahi at 
Kel and the second on Mahi at Kadana can be taken for execution in the 
Second Five Year Plan. Development of Sabarmati is also considered and 
the scheme is already prepared by Central Water & Power Commission 
and is awaiting inclusion in the Second Five Year Plan. The tributaries 
of Sabarmati are also proposed to be harnessed for irrigation pur¬ 
poses wherever possible and accordingly storages have been proposed 
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over Watrak, Meshwa and Hathmati. Possibilities of utilising Banas river 
for irrigation development have also been fully considered. One storage 
on Banas at Dantiwada and another storage on Sipu, tributary of Banas, 
have been proposed. In Amreli District, which is in Kathiawar Peninsula, 
a storage scheme on Shetrunji river is proposed. While planning these 
schemes, the object of taking maximum advantage of the major rivers and 
their tributaries of this region have been fully borne in mind and all pos¬ 
sible storage or weir sites have been examined and schemes have been 
prepared according to feasibility. Where flow irrigation is not possible, as 
in parts of Mehsana, Banaskantba, Ahmedabad and Baroda Districts, 
possibilities of utilising underground water resources by tube-wells, have 
been duly considered. The work of 400 tube-wells, each giving a discharge 
of 11 cusecs is already in progress in parts of Ahmedabad, Mehsana and 
Banaskantba Districts and the work is expected to be completed before 
the end of 1955-56, i. e. before the end of the First Five Year Plan. 
Additional 500 tube-wells have also been proposed in the Second Five Year 
Plan in the adjoining areas. 

Map 3 shows irrigation development in Gujarat and will clearly bring 
forth the substantial development of irrigation in this part in the First 
Five Year Plan as compared to th« very meagre irrigation that existed 
before Independence. This will also clearly bring forth the intensive drive 
of the Government to harness the water resources for irrigation in order to 
give assured water-supply to the farmers so as to increase food production 
and stabilise agricultural economy for the progress of the country. 

Map 4 shows in a chart form this irrigation development in Gujarat. 
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TABLE 1 


Area, Population and Density as per 1951 Census 


' 




Density of 

Sr. 

No. 

Name of District 

Area in 

Sq. miles 

Population 

population 
per Sq, mile 





area 

— 

I 

2 

3 

4 

_ 

I 

Surat. 

4.499-1 

18,27.842 

406 

2 

Broach.. 

2,911.4 

7,06,035 

242 

3 

Baroda .. ., 

2,969.2 

11,94.746 

402 

4 

Panchmahals .. 

3,499-9 

11,48.432 

328 

5 

Kaira .. 

2,541-7 

16.12,426 

634 

6 

Ahmedabad .. .. .. | 

3,529.3 

16,85,630 

477 

7 

Sabarkantiia .. .. ..! 

2.845.5 

6,84.017 

240 

8 

Mehsana .. .. .. | 

4,312.4 

14,71 662 

341 

9 

Banaskantha .. 

4,394f> 

7.48,796 

170 

10 

Amreli.. 

1,634.2 

3.17.203 

194 

1 

Gujarat Region 

33,137.3 

1,1396.789 

344 


TABLE 2 

Irrigation Schemes completed before August 1947 


Sr. 

No. 

Name of Scheme 

Cost in 
lakhs of 
rupees 

Area irrigated 
in acres 

I 

2 


4 . 

1 

Hathmati and Khari Cut 
Canal by stem. 

1318 

24,000 

2 

Jojwa and VVadhwana Irriga¬ 
tion System. 

11.56 

5,000 

3 

Vijapur Tube-wells Scheme 

14.42 

2,800 

4 

Khari Sluice System .. 

Cost not 
known 

8,000 

I 

5 

M. I. Schemes. 

f • 

61,630 

6 

Dosuwada Weir. 

• • 

1,000 


Total 


• • 


1,02,430 
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TABLE 3 

Medium and Major Irrigation Schemes completed after August 1947 
and in progress now from the First Five Year Plan 


Sr. 

No. 

Name of Scheme 

Cost in lakhs 
of rupees 

Area irrigat¬ 
ed in acres 

Remarks 

I 1 

2 1 

3 

4 1 

5 

I 

Tapi Weir Scheme 

lOII 

1 

5,62,000 

Under progress 

2 

Mahi Project Stage I 

VO 

00 

4.47.000 

Do 

3 

North Gujarat Tube-wells 
Scheme : 400 Nos. 

244 

64,000 

Do 

4 

Naui Fatewadi Canal Project 

20 

21,600 

Completed 

5 

Moti Fatewadi Canal Project 

48 

33,000 

Under progress 

6 

Meshwa Canal Project 

54 

13,000 

Completed 

7 

Patadungri Tank Project 

52.63 

12,000 

Under progress 

8 

Karad Tank Scheme 

. 50 

7,000 

Do 

9 

Harnav River Scheme 

28 

20,000 

Do 

10 

Tintodi River Project 

1 

1 

12 34 

1 

' 1.500 

Nearing com¬ 
pletion 

1 

II 

Sukhi River Project 

II 

00 

0 

Do 

12 

Ghoda Feeder Project 

10 

12,000 

1 

Under progress 

13 

Heran River Project 

915 

i 5.000 

Do 

14 

Tichakia Weir Scheme 

9 

4.500 

Do 

15 

Remodelling of Jojwa and 
Wadhwana Irrigation System 

7.52 

8,000 

Do 

i6’ 

Shingoda Weir Scheme 

. 7 

5.000 

Do 

r? 

Karol Dam 

5-55 

3.000 

Do 


Total 

2535.19 

12.19,420 






TABLE 4 

Irrigation Programme for the First Five Year Plan 

( Area in thousand acres ) 
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TABLE 7 

Medium and Major Irrigation Schemes which can be taken in 

Second Five Year Plan 


Name of Scheme 


1 Narmada River Project 

2 Constructing a Dam at 
across the River Tapti 


3 Mahi Canal Project Stage 
IT(a) 

4 Mahi Canal Project State 

11(b) 

5 Sabarmati Valley Scheme 

6 Banas Valley Irrigation Project 

7 North Gujarat Tube-wells 
Scheme : 500 Nos. 

<S VVatrak Left Bank Canal 
Project 

9 Shetrunji Project 

10 Karjan River Scheme 

Ti Hathmati Reservoir Project 

12 Zankhri Reservoir Project 

13 Storage Reservoir on Bhadar 
River at Mota Bhadla 

14 Shamlaji Reservoir on Meshwa 
River 

15 Dam on Sukhi River 

16 Guhai Reservoir Scheme 

17 Storage Reservoir at Abhapur 

18 Water distribution of Utavali 
river near Navda village 

19 Lining of first lo miles of 
Hathmati Canal 

20 Constructing a Bandhara a- 
cross Deo River near Waghodia 

i Total 


Cost in Area likely 
lakhs of to be irrigat- 
rupees ed in acres 

3' n ~4 


Remarks 


30,00 

12,37,000 

48,98 

4,79,048 

4,01 

1,50,000 

9,00 

1,50,000 

i 

12,32 

2,10,000 

5.85 

2,22,000 

. 3.05 

80,000 

2,00 

1,00,000 

1,10 

20,000 

1,00 

20,000 

80 

22,000 

70 

70,000 

60 

10,000 

54 

19,000 

50 

25,000 

75.0 

30,000 

50.0 

20,000 

12 

56,600 

11.5 

5.000 

6 

3,000 

1,21,99 5 

29,28.648 

1 


Figures are ten¬ 
tative as the 
Projects are not 
,yet finalised. 
^Schemes being 
investigated by 
C. W.&P.C. in 
details 
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NUTRITION IN GUJARAT 

By 

Dr. J. D. Pathak 

Fr»fess0r •/ Physiology, Medical College, Bared*. 


/^F the various factors that are responsible for the health and build of 
the people, nutrition stands foremost. The influence of food on the 
physical development, temperament, output and energy for work—in other 
words on health—has long been recognised and needs no emphasis. 

The Gujarati diet is eminently vegetarian. The tropical climate, 
abundance of harvest, and religious customs have contributed and main¬ 
tained the cult of vegetarianism, which like many other traditions in this 
country has been handed over for centuries from generation to generation. 
The food habits liave been passed on remarkably unaltered. Even the 
impact of Western civilisation and fast moving conditions of modern life 
have not much altered their food habits. If any new foods or preparations 
have been accepted, they have been able to find an introduction, only 
if they confirm to the general vegetarian cult; for example, vanaspati 
ghee, potatoes, refined sugar and tea are comparatively newer acquisitions 
in Gujarati foods. Economics has, however, forced resorting to cheaper 
and available foods to the exclusion of the more nutritious. The influence 
of Jain preaching of ' Ahiusa ’ led to the acceptance of the cult of total 
vegetarianism. Subsequent ‘ vaishnav ' influence has been of no less import¬ 
ance in wiping out non-vegetarianism particularly from the higher castes. 
The impression has been so profound that it is difficult for one to accept 
that prior to these influences, all castes and creeds in Gujarat were non¬ 
vegetarian. 

The tropical climate favours lethargy and subsequent lack of appetite 
so that there is very little craving for large meals or meats. Except at 
the seashores the climate is rather hard. Major part of the year is summer 
and the winter is ever so mild. The monsoon, though more or less regular, 
is a part of the summer, as hot and as uncomfortable. 

Gujarat is an agricultural land. The statement of the area of the 
land used for cultivation and the chief foods grown is shown below, ' 




Gujarat 


Total grains in tons Acres of area cultivated in hundreds 


Rice 

2684 

11040 

Wheat 

1391 

7067 

Barley 

30 

156 

Jowar 

2368 

19554 

Bajri 

355-2 

33844 

Raji 

671 

1804 

Maize 

30-25 

1473 

Kodra 

973 

3025 

Other millets 

890 

2758 

Total cereals & millets 

14037 

73803 

Pulses 

456 

2543 

Gram 

334 

I 5 <i 5 

Other Pulses 

766 

6377 

Total Pulses 

1456 

10485 

Potato 

152 

30 

Total food crops 

15493 

84288 

Tobacco 

1284 


Cotton 

436O ( bales) 

13899 


Bajri and jower and to less extent wheat, maize, kodra and rice in 
cereals; pulses of various types; oil-seeds—ground-nuts and til; tu])crs— 
potatoes, suran, sweet potatoes, and vegetables of different types—are the 
chief foods cultivated in Gujarat. Mangoes and plaintains are the chief 
fruits, though numerous other varieties are also grown. In districts like 
Kaira, Broach and Surat cash crops specially tobacco and cotton are being 
increasingly planted, in recent years. Of the total 125,74100 acres of land 
under the plough in 1949, in 8,42,8800 acres cereal foods were raised in 
7,87,600 acres oil-seeds were planted, whereas 1,389,900 acres were used 
for growing cotton and 1,28,400 acres for tobacco vide Table II. In the 
remaining cultivated land, sugar cane, potatoes, plaintains and other foods 
were raised. 

Never-the-less, the ever increasing population and lower yield per 
acre as compared with other countries has converted Gujarat into a deficit 
province, inspitc of its being an agricultural land. Of recent years the 
villages are thinning out swelling the towns for employment in industry. 
To feed them rationing system was in vogue until recently and several 
foodgrains had to be imported. In 1949, for instance 35615 net tons of 
grains had to be imported from outside to feed the population. The im¬ 
ports of grains was 80515 tons against 44899 tons of grains exported in 
that year. 
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Reference has been made elsewhere, but it must be admitted that in 
old times the cereal diet was well balanced by an abundant intake of milk 
and its preparations. Now-a-days, however, in spite of the enormous 
cattle population of 981,323 cows, 1158,993 buffalos, 1142,192 goats, 
(1949 figures) in Gujarat, the production of milk is so low that the 
shortage of milk makes the vegetarian dietary highly unbalanced. 

Non-vegetarian foods, eggs, meat and fish are taboo with upper 
castes. The lower castes of Hindus and followers of other religions— e.g. 
Muslims and Christians, in spite of their having no objection to non- 
vegetarian foods partake so little of such articles that their food also has 
been more or less vegetarian. Climatic and economic factors do not favour 
indulgence in non-vegetarian habits. Beef is acceptable to Muslims and 
Christians. Goat, sheep, chicken, partridges, quails, water-fowls, ducks, 
shrimps and lobsters are available to only a few. Bombay duck, pom- 
phret, and some local fish are eaten by a limited population. 

Food habits:— 

The urban population—middle and upper class population have al¬ 
most similar food habits, though those who can afford more take great 
varieties of dishes and rich foods. There food habits are detailed below. 

In the morning most of the people have a cup of tea alone or, with 
a light breakfast which varies—incorporating sev, ganthia, or some wheat 
preparation. 

Their principle meals are two—one in forenoon and the other in 
evening. Their noon dishes are wheat ‘ chapati' or occasionally bajri 
‘ rotla, ' rice, liquid soup of tur dal or some other pulse or curry and vege¬ 
tables. Sometimes they take ‘ farsans ’— i. e., fried articles as ' bhajis ' or 
‘ dhokla' etc. 

In the afternoon a cup of tea with or without some eatable ' bhajis,' 

‘ chevda ', ‘ sev ’, ‘ ganthia' is taken. 

In the evenings some have a menu similar to noon or take fried 
‘ purees, ’ vegetables, milk or ' khichdi ’ and curry. 

Pickles, chutncys, papads are served with principal meals. Fruits 
like mangoes and plain tains are taken as available. The former flourish 
in the summer. Numerous varieties of leafy and non-leafy vegetables grow 
and the vegetable and pulse dishes are varied from time to time. On 
Sundays and holidays sweets like ladu, shira, milk and its preparations, 



shrikhand, basundi, etc., are taken according to the tastes and the pocket 
of the individual. 

'Pan' habit is common. The tobacco—cigarettes and bidis are 
smoked by many especially males. Tea or coffee is taken throughout the 
years. Icecreams and ' sherbats ' are appreciated in the summer. 

The diet habit of the lower and working classes is not so spectro¬ 
scopic. Bajri, jowar, wheat, rice, dal and vegetables—are their chief foods 
but preparations are often monotonous. Workers usually take some cereal 
preparation in the morning before starting work and take their next chief 
meal a little late in the noon. Many people, however, depend upon tea 
and some ‘ chavana,’ fried bhajis-ganthia etc. for their noon meal. 

The diet habit of villagers does not differ much from above. They 
consume more millets, grown locally. When milk was abundant, milk, 
chhas with bajri or jowar bread formed their breakfast, but of recent years, 
milk has become more and more scarce. 

A word about method of cooking of middle and upper classes may 
not be out of place. Rice before cooking is washed very thoroughly ; very 
often the water in which it is boiled is thrown away. Siftings—bran of 
wheat flour is discarded. Vegetables are skinned lavishly. While cooking 
dal, pulses and vegetables, soda is employed. The articles are reheated 
or subjected to prolonged cooking. These methods are likely to lead to 
serious loss of nutrients from the foods as purchased. 

Quantities:— 

Very few diet surveys have been undertaken so far as to give us a 
picture of the exact nutrition derived by individuals of diflerent classes. 
Most of the survey work has been done in students’ hostels and occasion¬ 
ally in the middle class families in some cities. Though these data give a 
fair picture of middle class diets and their state of nutrition very little effort 
has been made to study the diets of agricultural, labouring and poor or 
outcastes in the province. Methods adopted in carrying out these surveys 
have been more or less similar to those prescribed by the League of Nations 
Health Organisation (1936), Lack of trained people in rural areas and also 
apathy for such work still keep us in dark regarding the correct account 
of the nutritional state in rural areas. During the years of rationing the 
state of nutrition must have been less satisfactory than at present. After 
the relaxation of controls and ration system, the st^te of nutrition has' 
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shown definite improvement ( as seen from survey of Baroda Teachers' 
Families, 1954 )• Results of two recent diet surveys in middle class 
families are shown in Table, page 280. 

The outstanding features revealed by such surveys are the (i) pre- 
pondereiice of cereals and ( 2 ) deficiency of protective foods. The defect 
is exaggerated at lower levels of income. With improvement in income 
more protective foods are taken, though it cannot be said that the money 
is always employed in the best way. There is scope for descretion regard¬ 
ing investment in more nourishing foods within the same means but this 
can only be possible by better knowledge regarding nutrition by the 
public. Improvement of their nutrition by the well-to-do is instinctive 
rather than due to any studied effort on their part or to their knowledge 
of the science of nutrition. 

The recommendations of the Nutritional Advisory Committee, the 
Indian Research Fund Association, 1944 for a sedentary Indian are :— 


Man 55 kg. i e. 

Net 

Proteins Calcium 

Iron 

Vit. A. 

Thiam. 

Vit. 

Mg. 

Vit. C. 

120 lbs 

Calories 

g- 

g. 

Mg. 

i. u. 

Mg. 

Light or 
Sedentary woik 

2400 

82 

I.t) 

20-30 

3000 

1-2 

50 

Moderate work 

3000 

82 

I.O 

20-30 

4000 

1-2 

50 


Let us review the nutritional value of the diets in a little detail. 
Calories: 

The caloric intake per head per day as seen from the different surveys, 
ranges from 2000-2900 calories per head per day. Barring the data of 
hostel students which should be separately considered the range is 
2000-2500 calories per head per day. Aykroyd’s estimate of energy 
requirement for an average Indian is 2500-2600 calories, i, e. about 2350 
net calories. It is true, however, that all individuals and professions should 
not be measured with the same yardstick. 

In the poorer families these are derived chiefly from cereals and 
pulses and to a small extent from fats. The fat intake rises with income 
and perhaps fats are taken more than they should be by the well to do. 

Proteins: 

The figures for proteins range from 52-66 gms. per man value per day. 
The J-eague of Nations method for estimating the man value of differept 
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mitrienis is applicable so far as the calories are concerned. For proteins 
and calcium dirferont cocnicients are suggested, taking into account the 
higher protein and calcium requirement at growing ages and for pregnant 
and laclating mothers. Thus estimated, the figure for proteins, calcium 
etc., would be much less than shown in the tables. 

Thus proteins, calcium etc., actuall}' consumed w'ould be much less 
than shown in the tables. 

These proteins aic tlerivinl from cereals-vegetable foods—and are in- 
leiior in their powei foi being digested and absorbed or utilised by the body. 

There is consensus of opinion that not less than 20 gms. of proteins 
l)cr day ?• Mild be deiived from animal proteins. The consumption of 
milk—tlu' oidy source of animal [iroteins in vegetarian dietaiy is pathetical¬ 
ly low. Unless more milk or milk products are included m the vegetarian 
diet this requiiement of animal protein cannot be fulfilled. The surveys 
have indicated that the intake of milk ranges between 2.3 07.. in the poor 
to ir oz. in the well to do sections, 'fhe coelftcients employed would argue 
that the children get much less than 2 grms. of animal proteins per day. 
ICven none of the well to do sections surveyed consume the 20 gms. of 
animal proteins -minimum recommendation—per day. 

Sindi ])athe(ically low intaki; of animal proteins at growing ages tells . 
its tale by peimaneiitly prevejiting the attainment of full physical and 
intellectual development of an individual. The difference between the 
weights and heights of Gujaratis at all ages as compared with the people 
in the noith or western nations can be reasonably accounted for by the 
difference in their caloric and protein intake—especially from the animal 
sources. 

Fats : 

The intake ol kits improves with income. The amount of fat in 
])0or dit'ts is less th.iu 'J5 gms. and in the well to do more than 105 gms. 
per day. Vi'getabk, oils contain no vitamins. The use of hydrogenated 
vegetable oils has become increasingly popular. These are often used for 
adulterating pure ghee or butter. Patwardhan has pointed out the 
deteriorating effects of vegetable oih on vitamin A. content of pure ghee. 
He has also drawn attention to the depressent action of taking more fats 
along with a protein-poor cereal diet. 



Carbohydrates: 

Carbohydrates are bein;' adequately coiisuioed. The fault usually is 
on the other side. Tlie starchy foods are as a rule cheaper. Fast days 
are often passed on carbohydrate foods. Starchy foods increase the need 
for taking more vitamins of B group. The marginal intake of B thus 
when forming part of carbohydrate dietary becomes inadequate. In the 
well to do the consumption of sugar a i)ure caibohydrate is fair!}' high. 
Even the rural population set aside their ‘ gur ’ during the ration years 
and took to sugar. 

Minerals: 

I grn. of calcium is recommended for an adult male and 1.5 gms. 
for children and nursing motliers. All the surveys have indicated 
a smaller intake of calcium per head than prescribed. The range is 0.45 
gm. to 0.89 gm. per unit per day. The actual total intake of calcium has 
not been determined with exactness, as calcium in ‘ pan ’ and hard water 
and such other sources has not been actually measuicd. The calcium from 
vegetable sources is less available to the body than fiom milk. In view of 
the interfering influence of certain diets—like cereals on proper absorption 
of calcium in the intestines, this juineral deficiency needs be corrected. 

FMiosphorus intake has been on the whole satisfactory. Iron intake 
also confirms to the standards laid down for daily requirements. Iron from 
vegetable sources, which the people take is much less available than from 
animal sources. Anaemia is a most common finding in the population. 
Poor haemoglobin percentage of the people on the whole is possibly due 
to factors other than nutritional. Malaria and hook-worm in the rural 
population as well as improper care of women following delivery are the 
most important causes of the common pievalence of anaemias in the 
population. The underlying cause should be tackled first and their treat¬ 
ment for anaemia should primarily be by medicinal iron to be followed up 
by proper dietetic intake. 

Vitamins: 

In the surveys where vitamin A of the diets was estimated, the report¬ 
ed amounts fell between 1050 to 5100 i.u. per day, the inajorily being 
below 3000 i.u. per day. Again vitamin A when taken in the from of 
carotene, i.e. from vegetable sources should be taken in larger amounts. 
The increased consumption of hydrogenated fats and their greater use in 
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.'idiilteiating ihe pure glumes may hav^e increased the deficiency of vitamin 
A. It would be interesting to know tfic incidence of night-blindness or poor 
dark adaptation in the vaiious groups of people of Gujarat. 

'I'lie thiamine intake in the surveys has been from 0.285 to 0.7 mg. 
For every 1000 calories deiiveci from carbohydrate sources, o 6 mg. jias 
been recommenchd. Veiy often the caibohydrates contribute to 2000 or 
more calories in tin? diet, which makes tliiamine intake obviously deficient, 
d'hough beiiberi is a raiity in Gujaiat, complaints such as loss of appetite, 
.sioniatitis, tingling ;ind numbness in limbs, tenderness of calves etc. 
which aie attributable to thiamine deficiency are common enough. 

Though information regarding other components of B-^-ronp of vita¬ 
mins is not available, i.solated surveys in upper middle classes indicate 
that they just confirm to the prescribed requiiements. 

Vitamin C intake as esiimated in the foods as puichased is adequate. 
But the methods of cooking with soda, stirring and reheating the foeds 
render most of the Vbtamin C unavailable. 

'J'hough clinic;d examinations were simultaneously conducUd with 
such surve3’.s, they were not ananged to detect any the nutritional defects 
in particular. This may be due to there being no agreement regarding the 
methods to be adopfed 'The form and method for such an c.xamination 
has only recently been standardi.sed by the Indian Council foi Medical 
Research ( 1952). 'The limited siirve^-s referred here, however, can speak 
for middle cla.sses only. Various nutritional disorders detected in recent 
surveys at Baroda and Ahmedabad, are indicated below:— 

Bad throats, stomatitis and gasfro-intestinal disturbances rank 
foremost in the list. Sore throat, stomatitis, loss of appetite, indigestion, 
constipation, diarrhea were the chief complaints. General debility and pain 
in the back were common especially in women. Next were common cold 
and cough. Amemia was very frequent. 

In a recent survey of middle class families of Secondary School 
Teachers Baroda, stomatites was observed in 11.99%, bleeding gums in 
8.11%, ])yorrhca in 8.11%, caries in 9.73%, dry skin in 10.3%, anorexia 
in 5.7%, tenderness of calf in 1.08% and anaiinia in 16.22% of the persons 
examined. 'The figures indicate the status of nutrition of the middle 
classes in Gujarat. 



Average heif^ht of a Gujarati is less than that of a Punjabi or a 
Pathan. Tliough reliable norms of Gujaratis at different ages are not 
available, statistical figures of the measurements of the students of the 
M. S. University of Baroda aic shown below, comparing them with averages 
of British people. 

TABLE VI 


Baroda University Students, f British* 


Age 

Height in 
inches 

Weight in lbs. 

i 

Height in 
inches 

Wt. in lbs. 

16 

63.21 

99.2 

6.5 

121 

17 

95 

102.8 



18 

64 27 

104 0 

67 

132 

19 

()4 50 

ro8 



20 

(>4.09 

iro.5 

68 

140 

2 f 

64 6c) 

no.7 



22 & 

64.81 

1125 

68 

154 


above 


Their weights are lower than t’he Biitish averages. Height may be 
a racial factor but lower weight in roinparison with height would indicate 
defective nutrition. 

In the younger generation especially the college students the eyes 
are getting alarmingly weaker. The health suivey of Baroda secondary 
teachers’ families reveals veiy high incidence of errois of refraction in the 
middle classes especially in young adults. This is possibly the result of 
modern civilisation that demands most of the time to be passed at table 
or near work. The incidence of various systematic diseases in the popula¬ 
tion is not properly worked out. The troubles for which medical relief is 
sought in the various districts is already detailed in another article in this 
volume. 

Better hygiene and preventive measures for diseases, more adequate 
medical relief and improvement in nutrition are thus the needs of the day. 
These will help the people attain a higher standard of health so essential 
for any industrial, agricultural or cultural progress of any nation. 

t Journal of M. S. University of B.irod.i Vol. 2, No, 2, October '53. 

• Cruickshank : Food and Nutrition, Livingstone, Edinburgh 1945. 
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INCIDENCE OF SICKNESS AND MEDICAL 
RELIEF IN GUJARAT 

By 

Dr. D. R. Vaidya, 

Civil Surgeon, Ahmedahad. 

and 

Dr. M. D. Desalt 

Superintendent, Sheth Vadilal Sarabhai General Hospital and Sheth Chinai 
Maternity Home, Ahmedahad. 


TT is very difficult to write on health and medical relief in Gujarat for 
many reasons, the main being that Gujarat does not constitute a 
separate province and therefore statistical data separate from the State of 
Bombay are not easily available. 

An attempt is, however, made in this article to supply as much in¬ 
formation as possible on this subject, of eleven districts of the State of 
Bombay, which constitute Gujarat. 

General health can be gauged at present by taking the statistics that 
we have. Population of Gujarat m the Census 1941 was 1,17,95,000. 
Birth rate was 372 per 1000 as against death rate of 163. This leaves us 
with 109 per 1000 increase in year in population. 

Area and Population ( 1951 Census) 


d 

District 

1 ^ 


Persons 

1 

1 

Males 



Females 


u 

C/) 

(U 

< 

Total 

Rural 

Urban 

Total 

Rural 

Urban 

Total 

Rural Urban 

I 

Banas- 

kantha 

4394 6 

748796 

691954 

56842 

384082 

354532 

29550 

364714 

337422 

27292 

2 

Sabar- 

kantha 

2845.5 

684017 

635005 

49012 

346774 

321247 

25527 

337243 

313758 

23485 

3 

Meh.sana 

4312 4 

1471662 

1148431 

323231 

738528 

575955 

162573 

733134 

572476 

160G58 

4 

Ahmcd- 

abad 

3329.3 

1085630 

689445 

996185 

911809 

355005 

556864 

773761 

334440 

439321 

5 

Kaira 

2541.7 

1612426 

1156891 

455535 

843250 

604360 

238890 

769176 

352531 

216645 

6 Panth- 
mahals 

.3499.9 

1148432 

1011285 

1.37147 

593521 

521930 

71591 

554911 

481355 

65556 

7 

Baroda 

2969.2 1194746 

897528 

297218 624359 

466135 

158224 

5 .-0387 

431393 

138994 

8 Broach 

2911.4 

706035 

577030 

I 29005 

363145 

296360 

66785 

342890 

280670 

62220 

9 Surat 

4409.1 

1827842 

1439191 

388651 

918277 

717943 

-c'^334 

909565 

721248 

188317 

10 

Amieli 

1631-2 

317203 

230767 

86436 

160974 

117416 

3558 

156229 

H3351 

427S8 


Total 33137-3 113967^^9 8-177527 *918262 5880779 4330883 1,1389655120103946644 1365366 
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Deaths by Ages in Gujarat 1949 
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Figures in last column in brackets are the totals for all ages. 
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Birth Rates and Death Rates per 1000 of estimated population by 
sex and by districts for the year 1950 


I 

3 

3 

4 

5 

6 

7 

8 

9 

TO 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 


District 

Male 

Female 

Total 

Male 

Female 

Total 


Birth Rate 


i 

Death Rate 

■ • 

Surat 

^ 5-03 

M-I 3 

29.16 

16.26 

15-18 

1572 

Broach 

17.77 

16.60 

34-37 

21,59 

21.22 

22.11 

Kaira 

14.89 

12.95 

27.84 

15.60 

16.16 

15 87 

Panchmahals 

15.66 

14.66 

30-32 

11.91 

11.28 

n.60 

Ahmedabad 

18.11 

16.58 

34-69 

19-34 

22.30 

20.58 

Baroda 

14.89 

I 3 - 7 J 

28.60 

13-49 

13.86 

13.67 

Mehsana 

15-86 

14.47 

30.33 

1773 

15.97 

16 85 

Amreli 

17.72 

16.04 

33.76 

21.12 

19.20 

20.17 

Banaskantha 

12.57 

10.56 

00 

1395 

14.65 

14 27 

Sabarkantha 

16.42 

9.67 

26.10 

10 42 

10.97 

10.08 


The low figures in the case of Banaskantha and 
Sabarkantha districts are due to incomplete data. 


Infant Mortality Rate in Gujarat: 1950 



Year 

Infant mortality rate per 

1000 birllis 

District 

_ 


- 

1950 

Rural 

Urban 

Total 

Surat 


93.90 

134 45 

103.91 

Broach 


151.94 

115.40 

14477 

Kaira 


142.56 

139.43 

141.80 

Panchmahals 


0 ^ 

OC 

71-45 

68.56 

Ahmedabad 


94.12 

184.27 

150.11 

Baroda 


83.78 

100.87 

90.12 

Mehsana 


74.59 

121.18 

85-71 

Amreli 


118.50 

23.92 

133-22 

Banaskantha 


108.26 

210.47 

113-23 

Sabarkantha 


85.94 

110.66 

88.49 


Death Rate 

From the mortality table what strikes one is that the number of 
deaths is highest in age-group o to 5 followed by a close second in above 60. 

Medical Relief: Number of Civil Hospitals and Dispensaries in Gujarat 

in the year 1949. 


br. 

No. 

District 

Class of Hospital 

Total 

I 

Surat 

1 

Slate Public 

33 



Local & Municipal 

16 



Private aided; 

4 

2 

Broach 

State Public 

10 



Local and Municipal 

13 



Private aided : 

— 

3 

Kaira 

State Public 

24 



Local and Municipal 

21 



Ihivate aided 

— 

4 i 

Paiichmahals 

Slate Public 

24 



Local and Municipal 

f) 

i 


Private aided i 

— 

5 

1 

Ahmedabad 

State Public 1 

5 

i 


Local and Municipal ' 

18 

1 

1 

1 


Private aided j 

1 

6 1 

Banaskantha 

State Public i 

22 

7 : 

Sabarkantha i 

State Public j 

27 



Local and Municipal 

2 

8 

Baroda 1 

State Public 

4 ^ 

9 

Amreli 

State Public 

15 

10 

Mehsana 

State Public 

44 


Rural: Number of Subsidised Dispensaries in several Districts during 

1949 . 

Number of subsidised Medical Practitioners’ Centres 
District ---— 




Allopathic 

Ayurvedic 

Unani 

Total 

I 

Surat 


II 


18 

2 

Kaira 


23 


23 

3 

Broach 

3 

7 

5 

15 

4 

Panchmahals 

2 

14 

— 

16 

5 

Ahmedabad 

5 

9 

2 

16 


Total 

16 

64 

8 

88 




194 


Mental Hospital 




Total patients 

Total deaths 

Ahrnedabad 

1949 

709 

22 


1950 

732 

40 

Baroda 

1950 

lot 

7 


Table below shows cases treated at various hospitals and dispensaries 
in districts of Gujarat in 1952, altogether patients who sought treatment 
were out-patients 22, 55, 740 plus 847 patients who sought treatment for 
mental disease. Roughly i in a 5, i. e. 20%. Out of these 64,264 had to go 
for in-door treatment. This figure from official record does not speak of 
the population which did not seek medical aid due to superstition or were 
treated by private practitioners, Vaidyas and others. 

Cases treated in the year 1952 in the hospitals and 
dispensaries situated in Gujarat. 



Epidemic 

In-pati( 

Out-patients 

I 

Cholera 

3 

87 

2 

Dysentery 

808 

47,692 

3 

Diarrhot.a 

862 

102332 

4 

l.)iphthena 

162 

673 

5 

Enteric Eever 

603 

3.301 

6 

Inflinmza 

I 2 I 

52,050 

7 

Small-Po.\ 

475 

478 

8 

Plague 

— 

t >3 

9 

Mcasle.s 

Ill 

969 



3 T 45 

2,07,645 

Surgical 



I 

Tumour 

381 

2,369 

2 

Eye Diseases 

2715 

164,781 

3 

E. N. T. 

532 

238,229 

4 

Diseases of Breasts 

53 

3.414 

5 

Hydrocele 

371 

747 

6 

Diseases of Bones, Joints 




Muscles, Fasene and burse. 832 

24.563 

7 

Elephantiasis 

5 

679 

8 

Stone in Bladder 

158 

431 

9 

Injuries, General & Local 

5216 

222,139 

10 

Appendicitis 

253 

660 



10,516 

667,012 
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Epidemic 

In-patients 

Out-patients 

Maternity 



I 

Labour Cases 

15800 

13746 

2 

New Born Infants 

7383 

1174 

3 

Diseases of New Born 
infants: 

714 

2972 

4 

Other diseases of the 

4887 

40409 


female generative system- 



excluding tumours; 

28784 

58301 

Others: 



I 

Syphilis 

293 

7273 

2 

Gonococcal Infection 

119 

5965 

3 

Scabies 

83 

41330 

4 

T. B. Imngs 

1131 


5 

Other forms of T. B. 

5^9 

4006 

6 

Malaria 

4086 

348213 

7 

Pyrexia 

612 

41067 

8 

Diseases of Nervous 
System 

715 

34703 

9 

Diseases of the Circulatory 11Q3 

17863 


System : 



lO 

Diseases of Blood & 
Spleen : 

854 

23911 

II 

Other diseases of digestive 1390 

95738 


system, excluding, diar- 
rheea, dysentery and 




tumours: 



12 

Poisoning 

376 

8186 

13 

Leprosy 

206 

1004 

14 

Mental diseases 

129 

1851 



11756 

642661 


Other diseases 

10063 

860121 


Others 

218194 

1322782 


Epidemic 

3145 

207645 


Surgical 

10516 

667012 


Maternity 

28784 

58,351 


Total Treated 

64,264 

22,55,740 


Mental patients treated 
at Mental Hospitals, 
Ahmedabad and Baroda 

00 
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Epidemic Diseases : 

Other important fact that strikes us is that out of 2255740, 207645 
were treated for epidemic diseases, barring Anterior Poliomyelitis, Malaria 
and Common Cold. Roughly one out of ro has suffered from one of the 
epidemic diseases, e. preventable disease. 


Tabic showing the Epidemic Diseases treated in Gujarat 

in the year 1952 

Epidemic Diseases treated in Gujarat in 1952 : 




In-patienis 

Average 

lii-paticnts 

Out- 

Patients 

Average 

Out- 

Patients 

I 

Cholera 

3 

.09 

87 

.04 

2 

Dysentery 

808 

25.8 

47692 

22.94 

3 

Diarrhoea 

862 

27.42 

102332 

49.29 

4 

Diphtheria 

162 

4*83 

673 

.32 

5 

Enteric Fever 603 

19.67 

3231 

.1 

6 

Influenza 

121 

3-84 

52050 

25.68 

7 

Srnall-pox 

47.5 

15-32 

478 

•23 

8 

Plague 

— 

— 

63 

.03 

9 

Measles 

Ill 

3^45 

35 

969 

207645 

•47 


In epidemic disea-^^es, it will be seen that fly borne diseases especial¬ 
ly those which can be exterminated still preponderate. One striking feature 
is the low incidence of cholera which can be attributed to prophylactic 
vaccination. The incidence of cholera, except in 1953 when there was 
epidemic ; 

1951 1952 1953 

Number of cures 19 2 2706 

Number of deaths 6 - 975 

This may be due to less crowding due to rationing, preventive inocula¬ 
tion, and better sanitary arrangements enforced in fairs. Deaths have 
gone down, probably due to advances in chemotherapy in recent years. 
Of recent, there is a new comer in Diphtheria which has claimed not a 
meagre figures of 4.83% of all the epidemic diseases. In other diseases, 
plague is on the wane. Small-pox still figures prominently—15.32% in 
spite of obligatory statutory inoculation with a close follower in measles. 
If to this list is added malaria and crippling disease anterior poliomyelitis, 
the number would considerably increase. Malaria has been on decrease 
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due to campaign against mosquitoes in the form of D. D. T. spraying. 
Figures for two public hospitals in Ahmedabad are : 


_1950_1951_1952_1053 


Out- 

In- 

Out- 

In- 

Out- 

In- 

Out- 

In- 

Out- 

In- 

Door 

Door 

Door 

Door 

Door 

Door 

Door 

Door Door Door 

1 Civil 










Hospital, 
Ahmedabad 3542 

439 

■iSM 

331 


00 

37G6 

277 

2880 

334 

2 V..S. Hospital 










Ahmedabad. 2376 

287 

i 8()7 

21.5 

2102 

322 

235R 

4^3 

1923 

249 


Infantile Paralysis : 

III 1952, in Gujaiat, it assumed epidemic form in certain districts. 
Endemic form on the other hand has been on increase. It may be that 
the increase is apparent in that the disease has come to be more speci¬ 
fically recognised. The figures are: 

1951 1952 

1 119 

Only prophylactic measures against this disease at pre.sent available 
for us in our country seems to be antifly-measures and hygienic habits. 
A great awakening is necessary for this disease which does not as we all 
know claim lives but leaves a great deal in the form of residual disabilities 
thus cutting away a lot of man-power adding morbidity, creating economic 
problems and liabilities. 

Filariasis: 

Filariasis is another intractable disease as far as the treatment is 
concerned and must be classified as endemically epidemic. We may be 
and should be able to control the disease with D. D. T. It would be 
interesting to watch the incidence of this disease in a place like Surat 
where it is endemic. 

Leprosy : 

In such gloomy picture it is some comfort to find that there is a 
comparatively smaller incidence of Leprosy in Gujarat. Although afraid 
of this disease we have been most indifferent in dealing with this scourge. 
How many leper hospitals can we boast of ? One at Ahmedabad, which 
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can hardly be called a hospital and another a puerile attempt at Ansuya. 
Awakening in this direction has been phenomenally little. 


Figures : 

1950 

1951 

1952 

In-patients 

169 

254 

206 

Out-patients 

414 

1378 

1004 


Metabolic diseases have not been tackled. An attempt is being 
made, however, to investigate into ailments, e.g. Cirrhosis, Stone etc. 

Worms: 

Guinea-vvorm is another scourge which again is incapacitating. It is 
spread almost all over Gujarat in rural areas and especially where scarcity 
of water is marked. No effective remedy has been found. Attack is being 
made on it by modern medicinal as w'ell as Ayurvedic methods. Cases of 
Intestinal Worms (helminths) are rampant all over India and so also in 
Gujarat. One of the reasons probably is the use of earth in cleaning hands 
and utensils. 

In Gujarat, Hook-worm infection is assuming menacing proportions 
and requires a planned and thoughtful campaign to eradicate it. Statist¬ 
ical figures arc not available because the annual reports do not include the 
infection separately. 

Tuberculosis: 

Tuberculosis is still on the increase: 


Civil Hospital Ahmedabad 

1950 

1951 

1952 

Out-patients 

8938 

12875 

11551 

In-patients 

925 

2370 

1131 

In hospitals, cases of T.B. Lungs form 3.5%. 

One must 

remember 


that there are no beds for tuberculosis of lungs in most hospitals and 
where they have been provided the number is hopelessly inadequate. Con¬ 
sidering this the figures supply only a small number. They are misleading 
too. Tuberculosis is rampant in both rural and urban areas. In an 
industrial city like Ahmedabad (with its textile industry) the incidence of 
disease amongst workers is extremely high. It is almost a problem, even 
for the state insurance scheme. 

There is only one institution for tuberculosis in Gujarat, The 
l^admavati Sanatorium, Baroda, Though th^re is a crying need for more, 





there are only a few small clinics at Anand, Surat and Ahmedabad for the 
diagnosis and treatment of the disease. In Ahmedabad, the Municipality 
has recently purchased a mass-radiography unit to combat the disease and 
is planning for a hospital. 

To meet this danger which is ascribed to poverty, lack of hygiene etc. 
B.C.G. Vaccination has been started by the Government of India. In Ah¬ 
medabad the Municipality has vaccinated 22,709 persons, in Baroda the 
Government with the U.N.O. team has inoculated about 20,000 persons. 
The results of vaccination reported by countries of identical economical 
and social conditions such as Scandinavia and others, are encouraging. 
The experiments require watching especiaily the incidence of T. B. in 
inoculated people after lapse of some years. 

Urinary Stones: 

Regional Incidence 

In north Gujarat especially the area adjoining Marwad and Rajasthan, 
calculi in kidney ureter, and bladder are common. Even in Saurashtra, 
especially Bhavnagar, this is common. It has been mooted whether heat 
and or hard water and lack of vitamins are contributory factors. 

Eye-Diseases: , 

The eye diseases are frequent in Gujarat, especially Cataract, Tra¬ 
choma and Corneal Ulcers with blindness in their wake. Is it due to 
dust and dry climate with a saltish twang in it ? These problems are worth 
tackling and demand investigation. 

Small-pox is common in Gujarat and it takes its heavy toll in caus¬ 
ing blindness in childhood. 

In recent years, the State Government is encouraging mass extractions 
of cataracts in remote towns, with the help of eye specialists of 

the district and local social workers. Hundreds of cataracts are removed 
at such mobile centres, every year, in different parts of Gujarat. 

Venereal Diseases: 

In the area inhabited by scheduled tribes venereal disease is common. 
In jungles around Danta State and in neighbourhood of Abu, where it is 
believed promiscuity is rot taboo, about 60 % of population suffer from 
these diseases. Lack of facilities for treatment, natural backwardness 
and want of confidence combined with superstition make the task of 
tackling this almost impossible. 
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Filariasis: 

Surat district and the city are infested with Culex mosquitoes, which 
contribute to high occurrence of Filariasis. These take the form of elephan¬ 
tiasis scrotum, leg, lymphangitis and hydrocele. It will not be out of place 
here to mention that there is a popular belief among the residents that 
eating of baking soda is responsible for this. People have to be convmced 
that it is not the baking soda but neglect in using the mosquito nets and 
lack of anti-mosquito measures that are responsible for the persistence 
of disease. 

Guinea-Worm ; 

Guinea worm forms also a special feature in North and Central 
Gujarat. Lack of ordinary precautions in straining the water for drinking 
and maintaining pure water-supply are responsible for the high incidence. 

Surgical Diseases: 

Peptic Ulcer is definitely on the increase. We do not think this 
increase is apparent in the sense that more cases are diagnosed at pie^sent 
by modern methods. Increasing number of operations for perfoi.ition of 
ulcer every year prove our point. 

Acute Appendicitis is quite common in big towns. It is rare in rmal 
areas. Tlie incidence is at its height in the months of July, August and 
September in Ahmedabad. In a big hospital like the V. S, General Hospital 
in Ahmedabad eveiy year 180 opeiations are performed for this disea'-e. 

Hydrocele is very common in Surat. It is due to heavy filarial 
infection. 

Gall-bladder infections are uncommon but Urinary Stones with their 
common complications form a good bulk of every day surgical practice. 

High incidence of stones in kidney in Chhipa community of 
Ahmedabad is a subject of investigation, undertaken by V. S. (ieneral 
Hospital, Ahmedabad. 

Surgical Tuberculosis: 

Incidence of surgical tuberculosis is also very high. This is natural 
because the incidence of lung infection is very high. 

Cervical lymph nodes, infection of bones and joints and abdominal 
tuberculosis form the main mass. 



Cancer of the tongue is very common in (lujarat. How far tobacco 
and chewing pan play a part in its aetiology could be guessed by anybody. 

Here are figures of the V. S. (ieneral Hospital, an old centre for 


irradiation therapy : 

1949 1950 1951 

32() 345 4^3 

Cancer : 

Incidence of all sorts of malignant tumours in (xujarat are : 

1950 1951 1952 

In-Patients: 350 652 251 

Out-Patients: ii6() 3789 1291 


The increase may be partly due to increase in longevity of life and 
partly because more and more patients seek treatment due to recent anti¬ 
cancer campaigns. 

Medical Relief: 

Let us now consider the relief available. Me-dieal relief must ncce.s- 
sarily be divided into two parts-pn'ventive and curative. 

m 

Government is awakening to the inipoitance (T pievcntive measures. 
Considerable e.xpansion of the department and organised attempts along 
with increa.sed expenditure is being made in this dnection. 

As far as curative measures are concerned there are 29 hospitals in 
Gujarat including ii district hospitals, Government aided and Municipal 
hospitals. Of these, three, viz : ( i ) ( ivil Hospital, Ahmedabad, with 350 
beds, (2) Sheth Vadilal Sarabhai (iencral Hospital and Sheth Chinai 
Maternity Home, Ahmedabad, with 330 beds and (3 ) Shri Sayaji General 
Hospital Baroda, with 399 beds, can be classified as Central Hospitals 
where every sort of investigation along with treatment can be carried 
out. 

There are two big and well reputed Mission Medical Institutions, one 
at Anand and another at Nadiad. Mention must be mad<' of two more 
centres, one at Surat and another at Bulsar, 

The number of dispensajies, ist class to 4th class is 307. The number 
of patients treated in Gujarat in 1952 was 22.55,740 outdoor and 64,264 
indoor. 
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Medical Relief in villages is catered in the form of 

Allopathic Subsidised Medical practitioner Schemes 
Ayurvedic ,, Scheme 

Unani ,, Scheme 

Table Dispensaries 

Social Workers doing Rural Medical relief. 

Special emphasis is being paid to maternity and child welfare in 
community projects. This is a very healthy sign. 

On the preventive side, campaigns like mass B. C. G, inoculation, 
D. D. T. spraying and formation of anti-malaria units are progressing 
very well. 

Medical Personnel: 

Need for more medical personnel is greatly felt. The population is 
on the increase and the number of doctors and nurses must necessarily 
keep pace with the present want and future increase. 

It is difficult to give exact figures of medical men practising different 
systems of medicine in Gujarat. However, an attempt is made to give 
approximate figures as far as possible. The figures supplied by Dr. P. R. 
Trivedi, Secretary, Provincial Bianch of the Indian Medical Association 
who has opened and organised branches of the Association, practically 
all over Gujarat are : 


( I ) No. of Doctors practising modern medicine in Gujarat:— 841 


( II) Specialists in ( 

jiujarat—161 (Including those practising speciality) 

I 

Medicine 

- 38 

8 

Children’s Diseases 

— 7 

2 

Surgery 

— 40 

9 

Tuberculosis 

— 4 

3 

Mid. and Gyn. 

— 22 

10 

Public Health 

— 7 

4 

Ophthal. 

— 19 

II 

Venereology 

— 3 

5 

E.N.T. 

— 3 

12 

Mental Disease 

— 2 

6 

Pathology 

— 7 

13 

Orthopedics 

— I 




14 

♦Dentistry with a basic 

— 2 





Med. qualification 



161 

* This figure doea not include regular dentists. 
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Nurses and Midwives: 

Training of Nurses in Gujarat is organised by the Bombay Nurses, 
Midwives and Health Visitors' Council with its head office in Bombay. 

The following are the uptodate figures of the Nursing Personnel at 
different teaching centres of Gujarat. These figures do not include 
nurses in private practice or those working in private centres. 











Beds 

e -S ( 4 ?s 
•S 50 ^ 

Students 







I 

Civil Hospital, Ahmedabad 

(Nursing) 

3 S 3 

30 

83 



( Midwifery) 

23 

5 

15 

2 

Saraspur Maternity Home, 


65 

8 

A 


Ahmedabad 


\J 

3 

V. S. Hospital, Ahmedabad 

(Nursing) 

212 

20 

39 


do. 

( Midwifery) 

109 

II 

18 

4 

V. J. Hospital, Ahmedabad 

( Midwifery) 

100 

6 

25 

5 

Emery Hospital, Anand 

(Nursing) 

240) 


47 (Nurses 


do. 

( Midwifery) 



only) 

6 

Sayaji General Hospital, 

('Nursing) 

346 

29 

60 


Baroda 

(Midwifery) 

53 

6 

20 

7 

Sir Takhtasinhji Hospital, 
Bhavnagar 

( Nursing) 

235 

19 

34 


Gopinath Maternity Home, 
Bhavnagar 


25 

4 

12 

8 

Mission Hospital, Broach 

( Midwifery) 

45 

8 

6 

9 

Irwin Hospital, Jamnagar 

(Nursing) 

262) 

18 

54 


do. 

(Midwifery) 

34 

40 

10 

Mission Hospital, Nadiad 

(Nursing) 

1331 

23 

8 (Nurses 



( Midwifery) 

4 

only) 

II 

Civil Hospital, Surat 

(Nursing) 

64 

8 

15 

12 

Hindu Charity Hospital Surat 

28 

50.’ 

9 

9 ( Midwi¬ 
fery 





J 

only) 

13 

M. V. Hospital, Surat 

(Midwifery) 

34 

4 

4 


Employees* State Insurance Scheme: 

The Central Government is to introduce this scheme in Ahmedabad 
jn Gujarat from January 1955, fpr te^^tile wprHers, 
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In lioinbay, tlie Hoinbay State has decided to intnjduce panel system 
for this scheme with per capita fees of Rs. 6-8-0 which do not include 
costl}^ medicines. 

It is said that the (lovernment of Bombay wants to tr}' this scheme 
in Ahmedabad with fully })aid oflicers. Only textile workers will get the 
benefit of the scheme but not the mend)ers of their families accoicling 
to the present arrangerncnls. 

It may be said here that the local members of the medical profession 
as represented by the Ahmedabad Branch of the Indian Medical Associa¬ 
tion arc in favour of the Panel System and have agreed to accept Rs. 6-0 
as per capita fees, without costly medicines but including visits. 

Teaching Institutions; 

In Modern Medicine: 

There are two Medical Colleges in Gujarat, one at Ahmedabad and 
the other at Baroda, admitting 100 and Go students per year, lor the courses 
leading to the M.B.B.S. degrees of the Gujarat and Baroda Universities 
respectively. 

In Attrved : 

There aie two Ayurvedic Colleges in Gujarat, one at Surat and 
another at Nadiad. Tiiey train students for degree course of Ayurvedic 
Medical Faculty, sponsored by the State of Bombay. 

The Sheth U. P. Ayurvedic College at Patan is closed and in its stead 
Sheth U. P. Ayurved Research Unit is created and attached to the Medi¬ 
cal College, Baroda. This unit has started research work Ayurvedic 
problems. 

Recently, a separate Faculty of Ayurved is created by . the Gujarat 
University. This step is likely to give further impetus to the teaching of 
Ayurved in Gujarat. 

The Government of Bombay is also recognising Vaidyas of repute 
as teachers in Ayurvedic Medicine to train students at their own dispen¬ 
saries who will be eligible to practise as registered medical practioners. 

In Pharmacy: 

The L. M. College of Pharmacy—affiliated to the University of 
Gujarat is an unique institution in Gujarat. The college admits about 100 
students per year for the degree of B. Pharm. from all over the country. 
It is a 3-year course after Inter Science. Recently the college has been 
up-graded and M. Pharm. degree has been instituted. 
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This college is also training students for a short diploma course, as 
recommended by the centre. 

Post ^^raduate training in medical subjects: 

The Gujarat University has recognised. 

(i) The B. J. Medical College and Civil Hospital, Ahmedabad for 
all medical subjects. (2) The V. S. Hospital and C'diinai Maternity Home 
Ahmedabad (330 beds) for M.D. and M.S. degrees. 

The M. S. University Baroda has recognised The Medical College 
Baroda and the S.S.(i. and allied hospitals for all medical subjects. 

All th<‘se institutions also carry out research work. 

The Gujaiat Bescarch Society, with its Head OHice at Bombay is 
also taking keen interest in medical problems and has to its credit many 
surveys and other publications. 

Progress: 

Twenty years back Gujarat could not boast of any specialised per¬ 
sonnel and treatment. In ten years time, various specialities have grown. 
*At present, their numbers in Ahmedabad and Baroda are : 



Ahmedabad 

Baroda 

Ahmedabad 

Baroda 

Medical 

— 

15 

6 

Dental — 

6 


Surgical 

— 

14 

6 

Tubercular — 

0 

1 

Gynacc Obstetric 

— 


F.M.T. 

2 

— 


-- 


7 

Radiology —• 

2 

1 

Venereal 

— 


I 

Pathology — 

3 

4 

Pediatrics 

— 

4 

2 

Biochemistry - - 

2 

I 

Ophthalmic 

■- 

7 

5 

Nutrition — 

I 

— 

Orthopedic 

— 

I 

I 

Physiology — 

1 

2 

Psychiatric 

— 

I 

2 

Anatomy 

I 

1 

Industrial 

— 

I 

— 

Pharmacology — ^ 

I 

I 

Deliberations : 

From the above statements it 

can be seen that 

the prospects for 


improving the health of Gujarat are not dismal or gloomy provided one has 
will and finances. We have shown very briefly the outlines of what can be 
done. The task will have to be tackled by Government, Municipalities, 
Charitable Institutions and the most important of all by the public. 
All measures would be reduced to nothing if the co-operation of the public 
is not forthcoming. 

* The data is from teaching institutions. The actual total number is a httic larger. 
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WORKING IN COLLABORATION WITH 
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TAIRO BUILDING 

A view of the building where TAIRO offices and Textile Testing Laboratory are 
housed. On the right side is a Spinning Laboratory. 
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Textile Engineering. 

JN India, the Cotton textile industry is one of the oldest and best estab¬ 
lished major industries of the country. Clothing is an essential part 
of consumer's goods and is indispensable for human existence in a civilized 
.society. The per capita figure of cloth available in our country today is 
very low and needs substantial improvement to make our country happier. 
Also the Indian textile industry has to make the maximum possible con¬ 
tribution by saving country's foreign exchange. 

The solution to the above problems lies in having production of more 
cloth but at a cheaper rate. The production and cost of production 
depend partly on the efficiency of the machines on which the goods are 
manufactured. To keep high efficiency as well as high production from 
each machine and thereby to keep low cost of production requires careful 
handling of these machines and maintaining them in good working order. 
The operators and supervisors of these machines should, therefore, have a 
basic knowledge of engineering subjects over and above the study of textile 
processes, both of which arc provided by textile engineerii.g degree course 
of M. S. University of Baroda. No free country can be satisfied and 
become prosperous with providing technicians for setting up, operating and 
maintaining various types of machinery to be imported from abroad, and 
therefore the necessity for indigenous design and manufacture of textile 
machinery, to meet the requirement of an ever-growing industry is obvious¬ 
ly not only emphatic but also urgent. 

In selecting the exact course of study, the M. S. University of Baroda 
ruled out the undesirable duplication of courses, existing anywhere in 
India. The B. Text. ( Eng.) degree course of M. S. University of Baroda 
being the first of its kind in this country and as a basic aid to machinery 
industry, rationally evolving out from a long list of many allied courses is 
an achievement of which any University may well be proud. 

M. S. University of Baroda promptly took steps for the development 
of this branch of study. A Textile Technology Advisory Board was 
appointed to formulate a proposal for starting the degree courses in Textile 
Engineering and to coordinate its set up with that of the other engineering 
degree courses. This committee took many important decisions. Consid¬ 
erable credit is due to the sub-committee of the textile technology advisory 
board which went into the question of equipment, courses of study and 
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other details advised by Prof. Honeggar of the Swiss Federal Institute of 
Technology, Zurich. 

The department of textile engineering of the faculty of Technology, 
where the training is given to the students for the degree of B. Text ( Eng.) 
consists of Spinning LaboratorJ^ Preparatory and Weaving laboratc^iy, 
'I'extile testing laboratory. Textile Chemistry laboratory and Blcacliing, 
Finishing and Dying Laboratories. 

The spinning laboratory is fully equipped with modern blow roonr 
and spinning machinery and consists of a hopper bale opener, two vertical 
openers, striker cleaner with three beaters, hopper feeder—double 
porcupine opener, hopper feeder-double scutcher, pneumatic mixing in¬ 
stallation, electro-pneumatic feed control equipment, one card with metallic 
clothing, one card with flexible clothing, a sliver lap machine, a libbon lap 
machine, a comber with 6 heads, a drawing frame with three over four 
roller drafting arrangement, a drawing frame with three over four roller 
drafting arrangement and having their sliver outlet arrangements for twin 
slivers, a slubbing-inter speed frame with incline two-zone drafting arrange¬ 
ment, a roving frame with single apron drafting airangenient, a ring s])inning 
frame with movable spindle rails and pneumafil attachment and a ring 
doubling frame with movable spindle rail. The machines are housed in 
a north lighted building 140 ft. x 80 ft. 

The preparatory section consists of different types of automatic and 
non-automatic pirn winders, a drum winding machine, a drum wander for 
silk, cop winder, cone and cheese winder, ordinary beam warper, high speed 
warping machine, size mixer with heating arrangement by electricity. All 
these machines are housed in a north lighted building 120 ft. X 80ft. 

The weaving section consists of a hand-loom section and a power- 
loom section. There are seven sample looms, thirteen hand-looms, one 
jacquard loom, tw'o hand warping machines, and a number of hand wheels. 
The power-loom section consists of 16 looms of different types—plain looms, 
twill looms, dobby looms, a tow'el loom, a drop box loom, silk looms, looms 
with jacquard and automatic looms with bobbin changing devices. These 
machines are housed in a north lighted building 80 ft. x 80 ft. 

The Textile Testing Laboratory is 65 ft. x 80 ft. and is provided 
with air-conditioning arrangement to maintain a temperature of 81'^ F and 
relative humidity of 65%. The testing laboratory has various testing 
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inachines for fibres—Baer Sorter, Ball’s Sorter, Fibrograph, A & N stap¬ 
ling apparatus, an automatic strength and elongation tester for single fibre, 
O’Neill’s dial reading strength tester, a quartz micro-balance, a conditioning 
oven, a moisture tester, a micro-projector. Testing machines for yarns area 
strength and elongation tester for single yarn, one for cord, one for leas. 
Ballistic strength tester, different sorts of twist testers, Uster evenness 
tester and Integrator, a textile extensometer etc.. 'I'osting machines for 
cloth include a hand operated strength testing machine, a power operated 
strength and elongation tester, an abrasion wear tester, waterproof cloth 
tester etc. The department is thus fully equipped with all modern spinn¬ 
ing, weaving and testing machinery totally costing more than Rs. 15 lacs. 

Over and above this there is a full-fledged Textile Chemistry Depart¬ 
ment whieli is fully equipped wdlh complete, chemical processing plant 
costing approximately Rs, 3 lacs tor all types of fabrics. The various 
machines for dyeing, bleachirjg, printing and finishing processes are: Kier, 
Washing machine, Chemicking machine, Electrolyser, Squeezer, Scutcher, 
Water mangle, Starch mangle. Drying range, Stenter, Damping nrachine, 
Tliree-Bowl calender. Hydroextractor, Two colour printing machine, V’er- 
tical drying range, Ager, Open soaper, Winch dyeing machiire, Package 
dyeing machine (cheese, cones, loose cotton), Padding machine, Jigger, 
Aerograph, Hank mercerizing machine etc. These machines are used by 
the B. Text. ( Eng.) students during their training. 

The Textile Chemistry Laboratory is eqnipi)ed witli a number of up- 
to-date instruments such as Electrically Heated Ovens, dilfcrent types of 
Microscopes, Lovibond Tinlometei, Cambridge Miciotone, Fluidity Ap¬ 
paratus, Ph'ineter, etc, etc. 

B. Text. ( Eng.) degree course is a 4 years’ course after passing the 
Inter Science Examination with Mathematics, Physics and Chemistry. The 
first two years of the cour.se arc mainly common with the mechanical and 
electrical degree courses with the replacement of surveying of first year by 
two subjects (4 ) Textile Technology I and (ii) Textile physics and chemistry 
and with the replacement of Applied Electronics of second year by Textile 
Technology II. The third year course includes some common subjects of 
mechanical engineering such as electrical technology, material and structure, 
mechanical technology and practice, engineering economy and manage¬ 
ment and some additional subjects such as Design of Textile machinery. 
Spinning machinery I, Yarn preparation machinery. Weaving machinery I, 
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bleaching and finishing machinery. The fourth year study is entirely for 
textile subjects such as Spinning machinery II, Weaving machinery II, 
Textile mill layout and organisation. Economics of Indian cotton industry 
and trade, Dyeing and printing machinery, Textile testing machinery and 
Advanced textile testing. 

From this short summary of the syllabus, it can be seen that 
emphasis is given on the mechanical aspects of the subjects and training 
to the students will be given in the design, setting up, operating, and 
maintenance of various Textile machines. 

Thus the 13 . Text. (Eng.) degree course, being first of its kind in this 
country will be a basic aid to textile and allied industries of which any 
University may well be proud. 

As a result of this development, a well conceived plan of bringing 
about liaison between Textile and Allied industries and Textile Engineering 
study came into being in the form of Textile and Allied Industries 
Research Oiganisation ( TAIRO ) 

TAIRO 

T.MRO is the first and only Organisation in the country whose aims 
culminate in Textile Engineering Reseaicli. It is a research organisation 
of Textile Mills, Textile Machinery manufacturers and allied Industries 
on a non-iegional basis. The establishment of an Institution, as TAIRO 
is, supplies the felt need of a co-operative research body to function in 
collaboration with University Faculties on the one hand and Industrial 
sector on the oiIum. To do this with reasonable degree of perfection, we 
are planning ( a ) Engineering research to help in the manufacture of newer 
processing machinery of indigenous origin and more efficient units of 
instrumentation, (b) Operational research to modernise processes, (c) 
Basic research to increase knowledge about men, machines and materials 
( d) Institution of Quality-Control techniques to adopted processes, (e) 
Implementation of results of scientific and technological researches, ( f) to 
popularise the scientific schemes of T.W.I. in Industry to increase M.P.H. 
productivity. 

Creation oj Tairo :—The need for having a co-operative research 
Organisation for the benefit of Textile Industry and Textile Machinery 
Manufacturers was felt since long but it was not until the beginning of 
1953 that a coherent shape was given to it. A big step was taken on 22nd 



June, 1953 at the time of inauguration of the Textile Engineering Degree 
courses of the Faculty of Technology (including Engineering ), M. S. Uni¬ 
versity of Baroda, at the hands of Hon’ble Chief Minister Shri Morarji 
Desai and in the presence of Hon’ble Dr, Jivraj N. Mehta when a practical 
scheme was announced so that it (TAIRO) may function with assistance 
and co-operation of the Federation of Gujarat Mills and industries, and 
other Mills and Allied industries on one hand and the Textile Engineering 
Department of the Faculty of Technology of the Baroda University on the 
other hand. Tliis means that an effective liaison is to be established 
between the industries and the University. It is for this purpose and for 
the purpose of carrying out textile researches by utilising the most up-to- 
date textile plant, equipment and laboratories that this Organisation has 
been started. 

Strucliire of Tairo: —TAIRO’S membership is classified as under:— 

1 Cotton and woolen textile mills. 

2 Textile Machinery Manufacturers. 

3 Textile Accessories, Chemicals, Auxiliaries and Dyes Manufactur¬ 
ing Companies. 

COUNCIL of Management of TAIRO :—It consists of seven repre¬ 
sentatives from the industry and live from M, S. University of Baroda. 
An Executive Committee supervises day-to-day work ami plans the 
programme of research with the help of various Sub-Coinrnittees on 
Finance, Technology etc, 

Onr First Anniversary—Glimpses 'f Work—Record :—Commencing 
with 7th December 1953, vve are a year old today. How did it go for us 
as an Institution ? What have vve done during this first year of our 
existence ? Questions of this nature loom large in an introspection of any 
work-record. As stated earlier, TAIRO functions as a bridge between the 
Industry and the University and is a part and parcel of both in as much 
as it derives the facilities of the University and is supported by the Indus¬ 
try. It is called upon to assess the quality standards of raw materials 
used by the industry and the intermediate products of their manufacture 
whose merits and demerits the industry would like to know because of 
their natural desire of arriving at perfect finished products which could 
meet with trying demands of the consumer in ultimate analysis. For 
Industry to be run on economical and efficient lines, it is of paramount 
importance that it incurs no avoidable wastes at any stage of Manage- 
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meiit from piirdiasms through processing to selJing. Any Purchase Policy 
should be guided by this principle WE MUST BUY WHAT WE WANT. 
AND WE MUST PAY TOR WHAT WE BUY, and see that every purchase 
made by us conforms to this Tide. We shall now proceed to outline the 
methods of .scientific purchase. Amongst various raw materials required 
to be purchased for a textile mill, mention may be made of cotton, chem¬ 
icals such as hydro, acetic acid, hydrogen peroxide etc., starches, dyes, 
tallow, coal etc. and other stores and it should be that best available 
([ualities are purchased at lowest rates. Whether or not the goods intend¬ 
ed to be supplied or actually supplied conform to the desired qualities is 
decided b}' accuiatc scientific Testing in the Laboratory, Truly speaking, 
testing of any material should be done both before and after the purchase 
i. e. Testing of Pi'e-PiircJiase Sample as well as Testing of Post-Pinchase 
Sample, 'resting of Pre-Purcha.se sample means in other language WE 
MUST 13 UY WHAT WJ< WANT and enables us to select the proper 
quality. Testing of lY^st-Purchase Sample means in other language WE 
MUST PA A' FOR WHAT WE BUY and enables us to know whether the 
goods supplied arc as per the Pre-Purchase sample. 

In all such matters, a Laboratory is a valuable as.sct and a profitable 
investment to the Management. For drawing .samples for analysis, care 
should be taken to see that representative samples which could speak for 
the entire lot receivial are taken out, so that result.s of analysis give a true 
picture of the m.iterial without any bia.s or error of sampling. 

It is this field of activity that engaged TAIRO’s principal attention 
during the year gone by. To-date, i. e. in the period of nine months of 
active working, over three hundred samples for Testing and Reporting 
have been leceived from amongst the Mills, The samples sent for analj'sis 
have been of varied tyjies and include Raw-cottons, Intermediate forms of 
production, i. e, sliveis, slubbcd yarns, ring yarns, cloth pieces at different 
.'stages of chemical proce.s.sing, starches, printing and finishing gums, chem¬ 
icals such as H3ulrosulphite of Soda, Acetic Acid, Dye-stuffs, Oils such as 
coconut oil, mutton and vegetable Tallows, Water for assessment of tem¬ 
porary and permanent hardness etc. etc. 

More often than not, samples of sub-normal quality standards have 
been detected through analysis, and the improvements were carried out by 
mills concerned. The technique of fibre diagrams proved interesting and 
instructive in connection with a processing problem on the spinning side. 
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Also we had been active in the matter of scientific training of those 
engaged in the Industry through " Training Within Industry ” scheme. The 
T.W.I. Association of Baroda was inaugurated on the 13th July, 1954 by 
Hon'hie Dr. Jivraj N. Mehta. The Association has been sponsored by a 
group of thirteen training officers coming from varieties of industries locat¬ 
ed in Baroda. These training officers have been trained in all the three 
piogrammes of T.W.I., namely Job instructions, Job methods and Job 
relations. They will be responsible for imparting training to supervisors 
of their respective establishments. 

Apart from a schematic educative processjike T.W.I. for supervisors 
of all levels, this institution is also alive to the recognised need of doing 
something in the matter of imparting proper training to the bottom-most 
Core of Industry, i. e. Machine operatives so that human side of the prob¬ 
lem of industrial efficiency is taken care of. A Gujarati course of Training 
for Ring Spinning Tenters has been prepared to train the workers by hold¬ 
ing classes in free hours of the department, i. e. mornings and evenings so 
that certificates of efficiency are granted to trained operatives. 

Shape of Things to Come: While it will be the constant endeavour 
of this organisation to be in line with the highest standards of fundamental 
and applied researches of textile piocesses, it is proposed to go a step 
further. At present, vacuum exists in the country in the matter of Textile 
Engineering Research for the benefit of textile industry, and this Research 
organisation which is the first and only one of its kind hopes to fill that 
gap. Every now and then, we, in India, have been hearing of newer 
and more efficient units of processing machinery developed by engineering 
researches abroad ( e.g. Shirley Cage, Super High-Draft Speed Frames, 
Barber-Colman Winder with automatic knottcr, Shirley Size-Box, Horno- 
geniser. Electronic Controls of all descriptions. Hot-air sizing. Chainless 
mercerising. Standfast Molten-metal continuous D3^eing, continuous bleach¬ 
ing range and so on ) and not only we are silent spectators to such develop¬ 
ments, but our economy is subjected to a continuous drain on that 
account. It is estimated that our country’s imports of textile machinery 
and relative accessories total up to Rs. 9 crores per annum on an average. 
Though bulk production of certain types of Textile Machinery has recently 
been undertaken at places like Calcutta, Bombay, Gwalior and Coimbatore, 
the research aspect of the problem remains left to Research Organisations 
of the Industry as well as appropriate University Laboratories. 
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Having regard to this fact, M. S. University of Baroda took a 
pioneering step in starting Textile Kngineering Department about two 
years ago to which is also attached well equipped mechanic workshop. In 
collaboration with the said Department, Tairo has drawn up a Research 
programme for the next two years. This programme covers a cotton 
cleaning machine, hand spinning machine, a new attachment on card, gauges 
for bobbins, development of an instrument to determine the life of pickers, 
development of an instrument for wear testing of cotton healds, a method 
of manufacture of metal acces.soiies of shuttles on the basis of indigenous 
origins, and similar other problems. 
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SCIENCE IN GUJARAT AND SAURASHTRA 

By 

Dr. Suresh Sethna 

Professor of Chcmislry, M, 5. University of Baroda. 

this occasion when the Indian Science Congress Session is being held 

at Baroda and when the scientific and cnllural aspects of this region 
are being reviewed it is only natural to ask the question, ' Wliat is the 
position of Science in Gujarat today ? ’ The question splits into several 
sub-questions, ‘ VVdiat has been done in the mat ter of teaching of science ?' 

' What has been done in the matter of scientific research ? ’ ‘ What lias been 
done in the matter of dissemination of scientific information and to cultivate 
the temper of science amongst the people of the region ? ' The story of this 
part of the. country cannot be very much different from the story of the 
rest of the country. The general pattern is the same. Here and there 
it may be bolder or more delicate but the main stream of the country, its 
hopes and aspirations and the climate of opinion prevailing at any time 
must govern that pattern. 

In the closing decades of the past century India was waking up to 
the need for scicntitic training in various crafts. The advances in science 
wliich increased the material prosperity of the West could not fail to im¬ 
press discerning minds in India of the needs for .scientific training and re¬ 
search. Men like Acharya Prafulla Chandra Kay, Prof. Jagadish Chandra 
Bose and others lighted the torch of scientific research in this country and 
inspired many a young man to take up a career in science. They exhort¬ 
ed this country to take to science in a greater degree. 

Gujarat and Saurashtra also produced prominent and devoted work¬ 
ers in some fields. Dr. Bhagwanlal Indraji in the field of archieology and 
Shri Jaykrishna Indraji in the field of botany are two illustrious examples 
of devoted scientific workers who made valuable investigations in their 
respective lield.s. 

In this period of renaissance in India’s cultural history, Gujarat threw 
up a man of colossal stature, a man who was gifted with a vision and who 
strove to bring enlightenment to his beloved people through bold schemes. 
He was Maharaja Sayajirao III. As far back as 1875 he established 
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Kalabhavan, a technical Institute at Baroda, to impart training in various 
technical branches. He threw open this Institute to students from all 
over the country. Realising the need for adequate books on technical 
subjects in regional languages so that the stream of knowledge may reach 
the doorstep of every literate in this region he conceived the idea of pub¬ 
lishing books in the regional languages—Gujarati and Marathi. As early 
as 1888 he sanctioned a sum of Rs. 50,000 which was increased by another 
Rs. 15,000 in 1898 for the publication of such books and in the series 
known as Shree Sayaji Jnan Manjusha Granthamalu many books were 
published in the course of the next fifteen years. 

In this task of building up the scientific temper of this region 
Maharaja Sayajirao had the help of a dynamic figure in the History of 
Science in Gujarat—Shri T. K. Gajjar, whose zeal in the cause of scientific 
research, in the industrial development of this region and in the dissem¬ 
ination of scientific information amongst the people even to day remains 
unsurpassed in this region. The stature and vision of this man was 
not merely regional or parochial. Like the ruler of the State of which 
he was a subject he dieaint of serving the nation by creating in the 
region, where he was born and where he lived, model undertakings and 
establishing traditions which would'inspire his contemporaries in other 
regions and also the succeeding generations, to emulate and improve upon. 
With the help of the Baroda State he undertook the work of preparing a 
dictionary of synonyms, mainly of technical terms in eight different 
languages, viz. English, Sanskrit, Gujarati, Marathi, Persian, Arabic, 
Hindi and Bengali. Unfortunately, this ambitious woik, gloriously con¬ 
ceived was only partly executed and had to be given up for various 
reasons. Manuscripts of 80 volumes of this work in an incomplete state 
are available in the Oriental Institute at Baroda. 

There were in Gujarat in the first quarter of this century, persons 
who were true votaries of science who pursued science for its own sake, 
but science in its organised form, with its mass appeal has come to Gujarat 
only during the past two decades. Prior to 1935, though there were a 
number of colleges in existence in Gujarat and Saurashtra, with the excep¬ 
tion of two or three they were all arts colleges. There were no engineering, 
medical and agriculture colleges teaching upto the degree standard. It is 
needless to ask whether there were any re.search organisations. 

But the whole country was waking up to the need for scientific 



training and research and no region of this land could long remain oblivious 
to tlie logic of events. The World War II with its display of scientific 
knowledge for offensive and defensive purposes, the outstanding discoveries 
in science during the past decade, the advent of freedom, establishment of 
National Laboratories and other scientificr esearch organisations have 
brought home to the people the need for the pursuit of science. Tirere is 
a growing demand for admissions to the science classes in colleges and 
what was once a trickle which became in course of time a stream has now 
become a torrent. All these factors could not fail to react on the minds 
of the people of Gujarat and Saurashtra and contributions either in cash 
or in the form of property have come forth in recent years for starting 
institutions for teaching of science subjects and for scientific and 
industrial research. Older institutions are being expanded to accommodate 
more .students and new departments opened up. Institutions which con¬ 
sidered at one time that research was a liixuiy are now insisting on research 
work from their members of the staff though it must be admitted that in 
most of the colleges the equipment for research and the funds for the 
same are very meagre or none at all. 

In the matter of dissemination of scientific information while no 
systematic and sustained attempts have been made there is an increase in 
the number of books on scientific topics in recent years in Gujarati and 
while there is no special journal for popularising science, articles on sci¬ 
entific topics are increasingly in demand. There is a great need for having 
well illnstialed books on science for the juveniles in the regional language. 

But the pace of science in Gujarat is accelerating and in years to 
come it will contribute in an increasing measure to the sum total of 
scientific research of this country and in the application of the results of 
research to the welfare of its people. A brief account of the institutions 
for the teaching of science subjects and for scientific and industrial research 
in Gujarat and Saurashtra is given below :— 

SCIENCE COLLEGES 

Sayaji Jubilee Science Institute (Faculty of Science, M. S. University 

of Baroda.) 

One of the first public acts, of the reign of his His Highness the late 
Sir Sayajirao III was the laying of the foundation stone of the Baroda 
College in January 1879. It started working in 1882 with 30 students. It 
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was then only an Arts College. In January 1887, it embarked on the 
teaching of Science. The then Baroda Government felt that it was time 
that a definite step was taken for the industrial development in the state, 
not only to strengthen the existing industries but also to start new ones. 
These objects, it was felt, could be achieved by locating the various science 
departments of the College in the Science Institute, with a technological 
annexe for the applied chemistry laboratories. 

In the meantime, to commemorate the Diamond Jubilee of his late 
Highness Sir Sayajirao Gackwad, several industrialists and philan¬ 
thropists came forward to make contributions towards the building of the 
Science Institute, which is now named “ Shree Sayaji Jubilee Science 
Institute ” as a monument to the memory of His late Highness. The 
Sayaji Jubilee Science Institute was opened in January 1936. Provision 
was then made for 600 students and also for postgraduate research in 
Chemistry, Physics, Botany and Zoology. 

Today this Institute forms the Science Faculty of the M. S. Univer¬ 
sity of Baroda. Considerable expansion has taken place since the founda¬ 
tion of the University. There are seven departments in the Science 
Faculty—Physics, Chemistry, Mathematics, Statistics, Botany, Zoology 
and Geography. There are adequate'facilities for post-graduate teaching 
and research in most of the departments. There are over 1000 students 
in the Faculty. 

In the Physics Department, research work on the following lines is 
carried outTheory of viscosity of liquid metals. Magnetostriction in 
degenerate electron gas. Effusion phenomena in relativistic quantum 
statistics. Degeneracy in non-relativistic Bose-Einstein Statistics. Flow 
of energy in thermal transpiration in a Fermi-Dirac and a Bose-Einstein 
gas. Effusion phenomena in a degenerate Bose-Einstein gas. Surface flow 
and thermomechanical effect in liquid He II. Thermal transpiration and 
reversible process for a degenerate gas. Velocity of Second Sound in 
liquid He II. Velocity of Second Sound in a mixture of He’ and He^ 

In the Chemistry Department research work on the Chemical invest¬ 
igation of Indian medicinal plants; synthesis of 4-hydroxy-coumarin 
derivatives; electrolytic reduction of Glucose and hydrolytes of di-sac- 
charide to sorbitol, paper chromatography of carbohydrates and relative 
substances; studies in the Kostanecki-Robinson reaction and reactions 
of I- and 2- anthrol, is going on at present. 
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In the Zoology Department work on the Comparative Anatomy and 
Animal Physiology is in progress. The Department also proposes to start 
new post-graduate courses in Avian Physiology and Entomology in the 
near future. 

The Department of Botany is engaged in working out the Flora of 
(liijarat. At present the work is restricted to a lo mile area round the 
University Campus and the Flora of Pavagadh Hill. Cytoernbyological 
work is undertaken on families—Mimoseae, Euphorbiaceae, Acanthaceae, 
Haemodoraceae, Scrophulariaceac, Gesneriaceae, Gentianaceae, Histogenesis 
and anatomy of Vitaceae and Grarnineae are also in progress. The local 
Bryophytes and Ptcridophytes also under investigation. 

In the Statistics Department research work in mathematical statistics 
and applications of statistical methods to various branches of science is 
being conducted and a number of papers have been published. The im¬ 
portant papers and publications are ; a method to determine approximately 
Latent Normal Correlation; Statistical Summary of Medical Inspection 
Keports; a study of variations in age, height and weight of Baroda 
Universit}^ students ; survey of Industries in Baroda ; and a survey of Eco¬ 
nomic, Health and Nutrition conditions of Secondary School Teachers of 
Baroda. 

OlJtcf Laboyalo}ics laboratories of the Industrial Chemist,.of 

the Agricultural Chemist, of the Public Health Analyst and of the Excise 
Chemist were located in the annexe. Later the Agricultural chemists' 
laboratory was added. It was envisaged that the teaching of science, 
researches in pure and applied science as well as the routine testing of 
various commercial products should go on under one roof so that a great 
measurement of cooperation can be achieved and the resources of the 
Science Institute and these different laboratories such as equipment, 
books, journals etc., can be pooled together for the common good. 

The industrial research section carried out the analysis of a variety 
of products such as type-metal, ink, starch, soap, waters from different 
sources, ores etc. for the Government departments and the industries in 
the State. The laboratory also used to carry out investigational work on 
problems likely to be useful for industrial development of the then Baroda 
State resources. In addition the laboratory undertook from time to time 
the manufacture of certain products to demonstrate their full commercial 
scale possibilities. Since the merger the laboratory is working more or less 
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as an analytical laboratory. A few problems of an industrial nature are 
also being tackled. 

Amongst the problems investigated by the Agricultural Chemists’ 
Laboratory besides routine work may be mentioned the effect of manures 
on the growth and quality of tobacco, chemical examination of black cot¬ 
ton soils of Gujarat, growth of different varieties of cotton on typical 
State soils etc. The Public Health Laboratories were equipped for carrying 
out the analysis of foods and drugs, and milk, ghee, tea, flours etc. were 
tested for adulteration. The Excise Laboratories undertook the analysis 
of spirituous preparations with a view to determine the excise duties to 
be levied on such preparations. 

All these laboratories are now under the Government of Bombay. 
Gujarat College, Ahmedabad. 

The Gujarat College, one of the oldest educational institutions in 
Gujarat had a very chequered career in the earlier stages. In 1856, the 
Honourable Mr. T. C. Hope, the then Educational Inspector for the 
Northern Division, convened a public meeting of the leading citizens of 
Ahmedabad for the purpose of establishing an Arts College. In response 
to this call a sum of Rs. 42,600 was raised. By i860 this rose to Rs. 72,500 
and the Government in that year opened a class in the Government High 
School for teaching Law, Logic, Applied Mathematics and Drawing. This 
class was called " The Gujarat Provincial College. ” At the end of the first 
decade (1861-1871) Government and the Gujarat College Fund Committee, 
finding that the small class whieh had existed for this period did not 
answer the purpose for which the fund was raised closed the institution 
and from 1872 onwards the funds were allowed to accumulate. It was 
reopened in 1879 and was affiliated to the University of Bombay upto the 
First Year Arts examination. In 1887, the Government handed over the 
institution to the Society for the promotion of Higher Education in 
Gujarat. In 1898 the College was given 30 acres of land in its present site 
on the Ellis Bridge area. In July 1912 the Society for the promotion of 
Higher Education in Gujarat having dissolved itself the College was finally 
handed back to the Government. Shri Chinubhai Madhavlal Baronet gave 
a munificent donation of Rs. 2 lacs for the Arts College and Rs, 6 lacs 
for the Science Institute in the College and the Madhavlal Ranchhodlal 
Science Institute was inaugurated in 1912. Shri Chinubhai also donated 
Rs. lacs for the provision of a Library and a College Hall. The dona- 



tions of Shri Chinubhai started the College on a career of rapid expansion 
whicli kept pace with the growing demand for educational facilities. In 
the (ajui."'* of one generation, the facilities offered again because inadequate, 
and Goverjiinent undertook further expansion of the College in 1946 and 
gave an additional science building. The New Building was completed in 
1948 at a total cost of about Ks. 10/- lacs. With the additional accom¬ 
modation it became possible to admit nearly double the number of under¬ 
graduate students formerly admitted, and also to raise the number of post¬ 
graduate students admitted for chemistry, physics and botany. 

The College at present teaches upto B. Sc. in Chemistry, Physics, 
l^otany and Mathematics. Students for the M.Sc. and Ph.D. degrees by 
research arc also taken up. There are over 850 students in the Science 
Institute. In the physics department studies in colloid optics, cloud 
j)hysics, interferometr}' and on the optical and electrical piopertics of thin 
metallic films is going on. The work in the cheniistry department has 
been jmdilic and extensive studies in the field of coumarins, chromoncs, 
chalkones and chloral and its condensation products have been carried out. 
Besides these, studies in the mechanisms of various reactions such asITiedel 
and Crafts and PTies reactions, studies in thermal decomposition of nitrites 
and hyponitiiles, ciiemisorption of gases on chaicoal is being carried out. 
Over Oo papers have been published so far from the chemistry department. 
In the department of botany the P'lora of North Gujarat is being studied 
in its different aspects. A herbarium containing the most extensive collec¬ 
tion of plants of North Gujarat has been built up. 

M. G. Science Institute, Ahmedabad. 

This institution started in 1946 as a result of the generous donation 
of Sliri Navinchandra Mafatlal is managed by the Ahmedabad Education 
Society and run along with the L. D. Arts College, started in 1937 with a 
munificent donation from Shri Kasturbhai Lalbhai and his brothers. It 
trains students for the B.Sc. and M.Sc. degrees in Physics, Chemistry, 
Botany, Zoology, Geology and Mathematics. A number of students are 
also taken up for research leading to the M. Sc. and Ph. D. degrees in 
various subjects. The total number of students is over 1300. The Science 
side has a contingent grant of Rs. i lac per annum and has a fine library. 

In organic chemistry studies in coumarins, chromones on 
dyestuffs and intermediates and on the synthesis of m-alkyl phenols, sub¬ 
stituted acridines etc. is being carried out with a view to investigate their 
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physiological properties. In the physical chemistry section detailed 
investigation on the properties of different colloidal systems like chromium 
oxide, iron oxide and arsenic trisulphide sols, is being carried out with a 
view to understand the stability and the exact nature of these systems. 
In the physics department work on various aspects of nuclear physics 
such as scaling of high energy mesons by nuclei, nuclear density from 
the nuclear scattering of high energy nucleus, momentum distribution in 
light nuclei etc. is being conducted. In the depaitment of biology the 
study of development and embryogeny of various })lunts of the families 
Siinarubiaceae and Burceraceae, study of certain biochemical and morpho¬ 
logical aspects of air breathing among Indian telccsts, study of embryo¬ 
logy of compositae plants, study of the anatomy and life histories, morpho¬ 
logy etc, of some plants is also in progress, 

S. B. Garda College and B. P, Baria Science Institute, Navsari. 

The ('ollege was started in June 1945 as a result of a donation of Ks. 
2 lacs given by the late Shri Sorabji Burjorji Garda of Navsari. In 1946 
the science courses were started upto Intermediate Science and the B.Sc, 
Classes were started in June 1949 after securing a donation of Ks. 2 lacs 
from the estate of the late Shii Burjorji Peslonji Baria for the Science 
Institute. The Institute tiains students for the B.Sc. degree in principal 
mathematics, chemistry and microbiology and for the M.Sc. degree in 
inorganic chemistiy. There are about 250 students on the science side. 

Maganlal Thakordas Balmukunddas College, Surat. 

The College was started as early as 1918 as an arts college. It de¬ 
veloped however into a full fledged Science College only in 1937. There are 
over 700 students on the science side and students are taken up for courses 
in physics, chemistry, mathematics and botany leading upto B. Sc. 
and in physics, mathematics and chemistry for the M. Sc. degree. Re¬ 
search work is carried out in the chemistry department on various lines such 
as the molecular structure and emulsion stability of aliphatic esters and 
alcohols ; measurements on interfacial tension of liquids; synthesis of 4- 
hydroxyquinolines and on the chemical investigation of some plant pro¬ 
ducts. Some research work is also being carried out in the botany section. 

Vithalbhai Patel Mahavidyalaya, Vallabh Vidyanagar, Anand. 

The Institution is situated in Vallabh Vidyanagar which is four miles 
away from Anand in Kaira District. Both the Institution and the place 
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are dedicated to the memory of the two great sons of India, Shri Vithal- 
bhai Patel and Sardar Vallabhbhai Patel. The Nagar itself is an experi¬ 
ment in village reconstruction. Its object is to bring about the material, 
social and cultural development of the villages of Charotar. The Vithalbhai' 
Patel Mahavidyalaya was opened in April 1947 and is governed by the 
Charotar Vidya Mandal. It consists of the Arts and Science sides. 
Mathematics, chemistry, physics and botany are taught upto the M.Sc. 
degree and students are also taken up for research work in chemistry and 
mathematics. There are over 900 Students on the science side. 

Research work completed or in hand in the chemistry department 
deals with the effect of salts on decomposition of sodium hypochlorite; hypo¬ 
chlorite oxidation of starches derived from cereals, pulses and tubers and 
roots of Gujarat; study of the fuel woods of Gujarat; relationship between 
parachor and molecular refractivity; Gibbling Correction and studies on 
group parachors; studies on a-oximino and p-oximino derivatives of sub¬ 
stituted amides of aceto-acetic acid and on some metal chelates. 

In the Mathematics Department work on the Energy of isolated 
distributions in General Relativity; Possibility of Radiation Absorbing 
star models in General Relativity ; particular solutions of the Field Equa¬ 
tions of Einstein's Unified Theory; Axially symmetric Electro magnetic 
fields outside a rotating spherical mass and on the Radiating star models, 
in Geneial Relativity has been either completed or is being done at present. 

In the Department of Botany work on the Flora of Charotar and the 
Algae of Maha Gujarat and in the Zoology section on the anatomy and 
physiology of Erix Jojhii and the anatomy of the common myna ( Acrido- 
therestristis) is being carried out. Situated in rural surroundings Vallabh 
Vidyanagar cherishes the aspiration of becoming one day a Rural 
University. 

Petlad College, Petlad. 

The College was started by the Petlad Education Trust in 1946 as an 
intermediate college for teaching Arts subjects only. In 1947 the sciehce 
section was started and in 1948-49 the B.Sc. classes were started. There 
are about 100 students on the science side. 

J. J. College of Science and G. B. Patel Arts Institute, Nadlad. 

Leading citizens of Nadiad long felt the need of a Science College to 
cater to the needs of the higher education in the Kaira District and with 
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the generous donation of Rs. lacs made by Shri Zaverbhai Bhulabhai 
Patel, the J and J. College of Science was started in June 1947. It has 
about 250 students on the Science side and offers courses leading to the 
B.Sc. degree in principal chemistry and subsidiary physics and botany. 

Maneklal Nanchand College, Visnagar. 

It was the desire of the former Baroda State Government to start a 
college in the Mehsana district to cater to the needs for higher education 
of this part of the state. Shri Maneklal Nanchand of Visnagar came for¬ 
ward with a magnificent donation of Rs. 4 lacs to start an Arts and 
Science College at Visnagar. The Baroda Government accepted this dona¬ 
tion and sanctioned additional twenty lacs of rupees for initial expen¬ 
diture. The Arts side started in 1946 and the Science side in 1947, There 
are at present over 270 students on the science side. Training is imparted 
upto the B. Sc. in physics, chemistry, mathematics and botany and upto 
the M. Sc. in chemistry and mathematics. 

It is the only college between Ahmedabad and Ajmer and therefore 
serves the needs of the people of North Gujarat well. 

Research work is carried out in the chemistry department on the 
reactivity of the various compounds containing reactive methylene groups, 
and in physics on the rise of water in the soil, on the method of measuring 
rate of transpiration etc. In the botany department the ecology of plants 
of Mehsana District is being studied. 

Dharmendrasinhji College and H. and H. Kotak Institute of Science, Rajkot. 

This institution was first started in 1940 as an Arts College. The 
B.Sc. classes were started in 1947 as a result of the donation of Shri Kotak, 
a prominent and philanthropic business man of Saurashtra. Courses in 
physics, chemistry, botany and mathematics are given. There arc over 500 
students in the science section. 

Samaldas College and Sir P. P. Institute of Science, Bhavnagar. 

The college was started in 1885 for teaching arts courses only. It was 
only in 1932 that the science section was opened for teaching upto Inter 
Science. B.Sc. Classes were started in 1945. The College teaches chemistry 
and mathematics upto M.Sc. and physics and botany upto B.Sc. There 
are over 400 students on the science side. 
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Bahauddin College, Junagadh: 

Established as early as 1901 for the teaching of courses leading upto 
lEA. and M A. Examinations, it was only in 1937 that science classes upto 
the Intermediate stage were started. In 1947, teaching of B.Sc. courses 
with Chemistry and Matiiematics as the principal subjects was started. 
There are at present over 180 students on the science side. A num*ber of 
papers have been published in the held of Botany pertaining to the grasses 
of some Sanrashtra regions, on the flora of Giinar and Barada mountain, 
etc. 

Ramji Ravji Lalan Intermediate College, Bhuj, Cutch. 

The need for an Arts and Science College in the rather isolated region 
of Cutch, was felt for a long time and this long felt need was only satisfied 
in June 1953 when the above college was started at Bhuj. It teaches 
arts and science courses upto the intermediate level and there are over 
60 students on the science side. It is proposed to convert it very soon 
into a degree college. 

ENGINEERING INSTITUTIONS 

Faculty of Technology (including Engineering), M. S. University of 
Baroda ( Kalabhavan ). 

With the object of helping the people to improve the existing in¬ 
dustries and to introduce new ones. His Late Highness Maharaja Sayajirao 
ordered in .March 1890 that a central technical institute at Baroda and in¬ 
dustrial schools at some of the provincial industrial centres in the different 
districts of the State be opened for the purpose of imparting technical 
education through the medium of the language of the State. 

The Central Technical Institute was opened in June 1890 under the 
name of Kalabhavan, and the late Professor T. K. Gajjar was the organis¬ 
er and the first principal of the Institute. 

A modest beginning was made by opening classes in Drawing, Car¬ 
pentry, Dyeing, Calico Printing and Mechanical Engineering. 

In course of time new courses were added and some were closed down 
or transferred to some other institutions. The Kalabhavan—now known 
as the Faculty of Technology (including Engineering) of the Maharaja 
Sayajirao University of Baroda is today a full fledged Engineering College. 
The modest stream has in course of time become a mighty river. The 



327 


Institution is very well equipped and offers degree courses in Mechanical, 
Electrical, Civil and Textile Engineering and in Architecture and Diploma 
and Certificate courses in Mechanical, Electrical, Civil Engineering, Dye¬ 
ing, Bleaching, Printing, Finishing, Weaving and Architecture. Exten¬ 
sions of all these departments so as to include teaching for Master's degree 
and research is being planned. 

A fully equipped textile testing laboratory has been set up. The 
Federation of Gujarat Mills and Industries in collaboration with this 
Faculty of the University has started the Textile and Allied Industries 
Research Organisation (T A I R O) with a view to handle research and 
development problems especially on the engineering side of several mills 
in and around Baroda. 

The various other laboratories like the applied mechanics laboratory 
etc., are being utilised by other Government and non-government organisa¬ 
tions for getting materials tested. 

There are about 400 students in Degree courses, 800 in Diploma 
Courses, 150 in Certificate Courses and 150 in Technical High School thus 
bringing the total to nearly 1500. 

The annual budget of the Faculty runs to over Rs. 61 lacs. 

Birla Vishwakarma Mahavidyalaya, Vallabh Vidyanagar, Anand. 

This institution was started seven years ago as a result of the muni¬ 
ficent donation of Shri Birla. It imparts education upto the B E. degree 
in Civil, Electrical and Mechanical Engineering and also runs diploma 
classes in these subjects. It has over 700 students on its rolls. 

Engineering College, Ahmedabad. 

In 1945. Shri Kasturbhai Lalbhai came forward with a very hand¬ 
some donation of Rs. 30 lacs for the establishment of an Engineering 
College at Ahmedabad. In 1948, the Government started the College in 
the R. C. Technical Institute building. The establishment of the Col¬ 
lege formed a part of the Post-War Reconstruction and Development 
programme of the State of Bombay, the Government contribution to¬ 
wards the initial cost being an amount equal to that donated by Shri 
Kasturbhai Lalbhai. In October 1950* f^e College was started in the new 
building on its 60 acres of land on the Gujarat University campus. 
Affi’iated to the Gujarat University it has about 300 students in the degree 
courses and over 260 in the diploma classes. It imparts education in Civil, 
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Mcch iiiical and Electrical Engineering leading to the B.E. degree. Since 
June 1953, courses in Master of Engineering (Electrical and Civil) have 
been started, 

Lakhadhirji Enj^ineerin^ College, Morvi. 

This college was founded as the “Morvi Technical Institute" by 
Mis Highness the Maharaja Sir Lakhadhirji Bahadur in 1940. A trust 
of Rs. 8 lacs was created for the maintenance of the Institute which 
was started for imparting theoretical and practical training to the inhabi¬ 
tants of Saurashtra in engineering sciences and thus to provide skilled 
technicians for the expanding industries of Saurashtra. The Institute was 
taken over by the Saurashtra Government in 1947 and upgraded to a 
degree standard in 1951 in Civil, Mechanical and Electrical Engineering and 
was affiliated to the University of Gujarat. Besides these degree courses 
there are also Diploma and Higher Certificate courses in Civil, Mechanical 
and Electrical Engineering of 3 years’ duration. There is provision for 50 
students in the degree classes and 60 in the diploma classes. 

PHARMACY EDUCATION 
Lalliibhai Motilal College of Pharmacy. 

The growth of the pharmaceutical industry in Gujarat and the Drugs 
Act created a need for well trained pharmacists in this region and the L.M. 
College of Pharmacy came into being to satisfy that need. A handsome 
donation of R. 3 lacs was offered by the family of the Late Shri Lallubhai 
Motilal to the Ahrncdabad Education Society and the course for the B. 
Pharm. degree was started in 1947. In 1954, the M. Pharm. course was 
started. The former is a 2^ years’ course after Inter Science and the 
latter is years’ course after the B. Pharm. degree. There are over 300 
students in the College at present and the annual budget of the College 
comes to about 2.7 lacs. 

Some research work on the various aspects of the pharmaceutical 
industry is being carried out. 

MEDICAL INSTITUTIONS 

Though the desire to take up medical studies was widespread there 
was no institution imparting education up to the degree stage in 
medicine till even as late as 1946. There was the B. J. Medical School in 
Ahmedabad but it was not recognised for training students for a degree in 
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medicine. This lacuna was deeply felt and the students had to struggle 
to get a seat in one of the Bombay medical Colleges where also the number 
of seats for open competition was limited, 

B. J. Medical College, Ahmedabad. 

The Government realised this widespread need for a medical college 
in Gujarat. The old B. J. Medical School was converted into B. J. Medical 
College in June 1946. It is now affiliated to the Gujarat University for 
the M.B.B.S,, M.D., M,S., and B.Sc. and M.Sc. ( medical ) degrees. It is 
also recognised by the College of Physician ands Surgeons of Bombay 
for various diplomas and degrees. 100 students are admitted every year 
to the M.B.B.S course. There are over 450 students in the college at 
present. Research work in progress or completed in different departments 
such as pharmacology, pathology, etc. deals with the haematological 
changes in epidemic dropsy; pathogenins of oedema in epidemic dropsy; 
oral penicillin in the treatment of nutritional megaloblastic anemia; 
evaluation of extra-renal actions of diuretics ; use of indigenous drugs in 
the treatment of mental diseases, etc. 

The Medical College, Baroda. 

For a long time the late Maharaja Sayajirao III had in mind the 
hardships experienced by the studenfs of the then Baroda State in getting 
admissions in the medical colleges in Bombay. In course of time the idea 
of starting a medical college took a concrete shape and during the reign 
of Maharaja Pratapsinh the plans were finalised for a full fledged medical 
college. The college started work in 1949. Now under the control of the 
Government of Bombay State and affiliated to the M. S. University of 
Baroda it admits 60 students every year to the first year M.B.B.S. 
class. It has over 250 students on its roll. Extensive research work is 
being carried out in physiology department on the gastric response 
to digestion and evacuation time of various Indian food preparations 
and on the influence of cooking in the nutritional value of foods. An 
Ayurvedic unit now attached to this college proposes to undertake the 
chemical and clinical investigations of various Indian medicinal plants 
and Ayurvedic remedies. 

Nazar Ayurved Mahavldyalaya, Surat 

This institution was started in 1946 and runs degree courses in 
Ayurved* There are over 200 students on the roll. A hospital with 60 

beds is attached to this Institute. The treatment in all the departments 
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except surgery is Ayurvedic. The medium of instruction is Gujarati but 
some subjects are taught in English. The annual budget of the college 
and hospital is approx. Ks. 2 lacs. The Institute proposes to undertake 
research work in dropsy and diabetes. The principal and other members 
of the staff have been publishing books, articles etc. in Hindi and Gujarati 
on various aspects of Ayurvedic treatment to popularise the Ayurvedic 
system of medicine. 

AGRICULTURE AND ANIMAL HUSBANDRY 
Institute of Agriculture, Anand. 

Gujarat is rich in agriculture but there was no institution for 
imparting training in agriculture and investigate scientific problems per¬ 
taining to agriculture and animal husbandry till 1939. 

Sardar Vallabhbhai Patel realised the need for research in agricul¬ 
ture and animal husbandry and of conveying the results of such research to 
the farmer. Under his inspiring guidance and through the strenuous 
efforts of Shri K. M. Munshi the Institute of Agriculture at Anand came 
into existence. They and their colleagues on the Sheth Mansukhlal 
Chhaganlal Trust and Sheth Mungalal Goenka Trust offered Rs. 15 lacs 
( Rs. 9 lacs and Rs. 6 lacs respectively) to the Government of Bombay in 
1939 for the establishment of (i ) Sheth Mansukhlal Chhaganlal Institute 
of Agriculture, Animal Husbandry and Dairying and { 2 ) Sheth Mungalal 
Goenka Institute of Animal Nutrition with a view to carry on research 
and impart education in animal husbandry and dairying, animal genetics, 
animal nutrition, .science and practice of agriculture and inter alia to 
popularise improved methods of agriculture and animal husbandry. The 
Government of Bombay acquired and handed over to the Institute 800 
acres of land at Anand and transferred 2200 acre cattle farm at Chharodi 
along with 500 heads of pure Kankrej cattle and another 50 acre farm at 
Surat. Sheth Amritlal Hargovandas donated Rs. 5 lacs for starting the 
College of Agriculture at the Institute and with a capital grant of Rs. 15 
lacs given by the Bombay State, the present Bansilal Amritlal College of 
Agriculture came into existence in 1947. The educational activities of the 
Institute are varied and the Institute at present consists of the above 
three units. 

Bansilal Amritlal College of Agriculture. 

This college is affiliated to the Gujarat University and runs an 
undergraduate course leading to B.Sc. (Agri.) degree and is also recognise’d 
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Agricultural Botany and Entomology, for M.Sc. and M.Sc. ( Agri.) degrees 
in Plant Pathology and for the M Sc. and Ph.D. degrees in Agricultural 
chemistry. There are about 150 undergraduate and 30 post-graduate 
students. 

Sheth Mungalal Goenka Institute of Animal Genetics, Animal Nutrition 

and Dairy Technology. 

There are three sub-stations under this institution: (a) Animal 
genetics; animal nutrition and dairy science section at Anand. (b) Animal 
breeding farm at Chharodi, and (c) animal breeding farm at Surat. 

The work done at these centres has indicated that the well-known 
draught breed of Gujarat, the Kankrej breed, can be developed into a first 
class dual purpose or general utility breed of the Bombay State. As a result 
of the new breeding policy formulated and executed on the basis of the 
analysis of 41 families consisting of 616 cows of Kankrej at Chharodi 
farms, a number of cows at Chharodi and Anand have yielded more than 
5000 lbs. of milk in a lactation and their male calves have turned out to be 
very good bullocks The work in animal nutrition and dairy science has 
been confined to the study of level of nutrition and performance of Kankrej 
heifers, effect of cotton seed feeding on milk, butter and ghee production, 
silage making, effect of cotton seed feeding on the “ Ag Mark " quality and 
keeping quality of ghee, loss of vitamin A in the preparation of ghee and 
digestibility trials of grasses. 

Sheth Mansukhlal Ghhaganlal School of Agriculture. Animal Husbandry 

and Dairying. 

With a view to train farmer’s sons in modern methods of Agriculture 
and to turn out practical hands who will go back to their lands with knowl¬ 
edge of improved methods this school was started in 1941 on the basis of 
the ” folk schools ” of Denmark. Students are trained for two years and 
the successful candidates are awarded Diploma of ‘ Krishi-vid ’. There 
are at present 112 students in the school. The school is practically self- 
supporting. 

Research activities of the Institute of Agriculture : Over 40 papers 
have been published so far from this Institute and research work on the 
following lines is going on. In the field of Agronomy with a view to evolve 
better methods of crop raising that would enhance the yields of major 
crops .of middle Gujarat, maourial experiments wjt,h groundnut and castor 
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cakes, ammonium sulphate and green manures ; cultural practices such as 
deep vs. shallow ploughing, planting distance, methods and time of plant¬ 
ing, plant population and rotation, study of adaptability of improved exo¬ 
tic and indigenous forms, production of hybrid seed in some crop plants 
etc. are conducted. These investigations are confined to bajri ( Pearl mil¬ 
let), jowar (brain and fodder sorghums), maize, rice, wheat, kodra 
{paspalam scrobiculatum ), chicory ( cichorium L. Sp.) rubber and several 
other field crops. 

In the field of plant breeding the work is confined to experiments 
for evolving high yielding, better quality, early maturing and disease free 
strains in fennel, cumin, sundhia, jowar and vegetables like okra, brinjal, 
chillies, guwar etc. by selection from local varieties and production of 
hybrid seed in long staple exotic cottons. In the field of animal husbandry 
and dairying other research problems worked out so far deal with levels 
of feeds in relation to early maturity, red colour inheritance, periodicity 
and duration of oestrus cycle ; factors affecting the birth weight of calf 
and gestation period ; number of services required per conception ; influ¬ 
ence of season of calving on milk production and the relation of age and 
length of dry period to milk production in Kankrej cattle. Problems on 
hand are concerned with the study* of the rate of growth from birth to 
maturity ; variation in fat percentage of milk ; inducing early maturity by 
breeding, feeding and management; age at first calving and its effect on 
milk production ; increasing milk production without deteriorating draft 
qualities in Kankrej cattle. Research work in Agricultural Chemistry is 
confined to the study of manganese status of Gujarat Soils; decomposition 
of nitrite in soils, manganese deficiency and toxicity symptoms of common 
crops; fixation of phosphate in Gujarat soils; decomposition of organic 
matter in goradu soil; availability of potassium in soils of Gujarat and 
Saurashtra, vitamin C content of fruits, vegetables and sprouted pulses 
and its variation in cooking, hydrolysis of starches of pulses and cereals 
of Gujarat; surveys and investigations of soils of Saurashtra Irrigation 
Projects—Brahmani, Machhu, Moj, Ghee, Saso', Malan and Aji. Other 
problems on hand include salt tolerance of crops, changes in nutritive value 
during silage making, studies in yellowing of paddy seedlings; cationic 
ratios of bajri, trace element needs of commoner crops, and soil survey of 
Shetrunji and Bhadar Irrigation Projects. 

In Plant Pathology work is carried out on the Chitri disease of 
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tobacco : “ damping off ” of tobacco seedlings; Orobanche on tobacco; 
fusariuin blight and anthracenose of guar; phytothora blight of seasamum ; 
alternaria blight of wheat; and root nodule bacteria in Charotar soils. An 
effort is being made to collect fungi occurring in Gujarat and to build up 
a herbarium. 

In Agricultural Entomology researches deal with studies in seasonal 
incidence and the control of termite as pest for fruit trees, control of 
mango gall insects and fennel Ihrups ; binomics of pumpkin caterpillar, 
brinjal lace bug and epilechna beetle. Problems on hand are confined to 
protection of chillies and cotton against infestation by insect pests. Plans 
for future work include binomics and control of surface grasshoppers, 
white fly infestation in tobacco and other insect pests on important crops ; 
susceptibility of different timbers to termites and relation between soil 
composition ( organic matter content) and termite infestation. 

In Agricultural Economics research problems studied deal with prices 
of agricultural products with special reference to milk in U.K. and Anand, 
and land ownership pattern and size of holdings in village Gopalpura. 
Projects on hand include studies in types of farming in Gujaiat and cost 
of milk production. 

In the Agricultural Engineering section investigations in the develop¬ 
ment of improved bullock-operated implements are going on. 

Horticulture studies in the quantitative performance of chiku trees 
raised from different stocks, effect of ringing of chiku trees to induce 
better fruit bearing and root stock investigation for lime are in progress. 

Animal Nutrition: The regional animal nutrition centre, financed 
by the Indian Council of Agricultural Kesearch, has been established since 
195Z. The scheme is to cost about Ks. 3,16,000/- during a period of five 
years. A survey work regarding the fodder sihiation in Kaiia District 
has been carried out and chemical composition of straws of cereal crops, 
legumes, weeds, tree leaves, vegetable leaves, gotars and green fodders is 
determined and the digestibility trials of commoner fodders are carried 
out. Further digestibility trials of feeds are going on. 

Bidi Tobacco Scheme ; Indian Central Tobacco Committee is sub¬ 
sidizing Bidi Tobacco Research and seed Multiplication Schemes since 
1951 at a recurring cost of about Rs. 50,000/- per year. The scheme has 
four sections—Agronomy, Plant Breeding, Chemistry, Plant Pathology and 
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Kntornology. Kcsc*arch problems worked out are confined to evolution ot 
a “ Farm Metliod " of tobacco cultivation which gives an extra profit of 
Rs. 500 to boo per acre and an improved strain K. 20 superior to K. 49. 
Work on hand consists in studies in manuring of tobacco nursery and 
sced-iate ; manuring of tobacco at varying levels of nitrogen; keeping 
quality of iirigated and ammonium sulphate treated tobacco; leaching 
losses of important nutrients ; relation between bending of main stalk and 
yield of seed ; evolution of superior strains in Keliu by hybridization and 
in Piliu and N. rustica by direct selection ; fixing of chemical standards 
for quality criteria in bidi tobacco ; detection of adulteration with foreign 
materials ; changes in composition during storage ; quality of tobacco 
irrigated with saline waters ; studies in “ damping off " of tobacco seed¬ 
lings, Chitii disease and emergence of Orobanclie and their control; and 
survey work on the incidence of stem borer and leaf eating caterpillar 
and their control. 

Artificial Insemination Centre :—This is concerned with improvement 
of buffaloes by breeding by artificial insemination in villages near Anand. 
By now about 5000 inseminations have been made and about 2500 
artificially bred buffaloes have been already calved. 

Extension Work :— The Institute of Agriculture also does agricul¬ 
tural advisory work, holds demonstrations in improved methods of 
cultivation, disease and insect control, supplies seeds of improved stiains, 
carries out anahtical work in soils, manures, irrigation waters, feeds and 
insecticides and runs a Gujarati monthly journal-*' Krushigovidya ”—to 
disseminate knowledge of scientific agriculture among cultivators. 

OTHER SPECIAL RESEARCH ORGANISATIONS 

Besides the teaching-cum-research institutes, there are organisations 
devoted purely to research work. The.se have been established only dur¬ 
ing the past decade. These are : Ahmedabad Textile Industry's Research 
Association ( ATIRA) at Ahmedabad ; the Physical Research Laboratory 
at Ahmedabad ; the Central Salt Research Station at Bhavnagar and the 
Central Institute of Research in Indigenous Systems of medicine at Jam¬ 
nagar and the Gujarat Research Society. A brief account of the history and' 
activities of these organisations is given below ;— 

ATIRA, ' 

A textile research laboratory, created and sustained by the co¬ 
operative effort of the industry and the Government of lixdia, was 
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envisaged by the Ahmedabad Millowners' Association as early as 1944. In 
December 1947 Ahmedabad Textile Industry’s Research Association 
was registered and its 71 founder members, who were all members of the 
Ahmedabad Millowners' Association, made an initial contribution of 
rupees fifty lacs. The Government of India then contributed rupees nine¬ 
teen lacs, and promised to bear, during the first five years, half the recur¬ 
ring expenses of the Association, upto a maximum of rupees one and a 
half lacs in any one year. The provision of rupees seventy lacs for capital 
expenditure and a total recurring expenditure of about rupees eigliteen 
lacs for the period January 1949 to March 1954 was expected. To megt 
the latter, the member mills agreed to contribute annually one anna per 
installed spindle and rupees two and a half per installed loom, thus bring¬ 
ing the contribution of the mills over the five year period to rupees eleven 
lacs. The Government’s contribution over the same period was expected 
to be rupees seven lacs. ATIKA began modestly in 1949 in three rooms 
in the M. S. Science Institute Building. Soon fifty acres of land were 
acquired on the Gujarat University campus. The magnificent new build¬ 
ing which now houses the various departments of ATIR.A was opened by 
Shri Jawaharlal Nehru on loth April, 1954. In 1953, membership was 
thrown open to mills all over India.* This satisfied the need felt by a large 
section of the industry in different parts of the country by providing bene¬ 
fits of scientific research and development at normal cost. 

There are the following divisions in ATIRA; Physics and physical 
chemistry, chemistry, psychology, statistics, technology, liaison and library. 

The research programme of ATIRA may be broadly classified as 
operational, applied and fundamental. 

Tlie fundamental research programme at ATIRA consists of the 
following:— 

Preparation and properties of colloid solutions with special reference 
to spinning aids. Micelle formation, solubilisation, emulsification and 
detergency of solutions of surface active agents with special reference to 
textile auxiliaries. Spectrophotometric, colorimetric and chemical study 
of adsorption of substances on textiles. Additive reflectance laws for fibre 
blends and powder blends. Changes in the surface and mechanical prop¬ 
erties and in the fine structure of textiles, caused by processing such as 
sizing, dyeing* mercerising and finishing. Size, shape and structure of 
niacrcmolecules. Theory of tensile strength of yarns. Relation between 
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structural geometry and mechanical properties of fabrics. Morale and 
attitude surveys. Work-physiology studies. 

In the field of applied research work in the following fields is being 
conducted :— 

Optimum blending of different types of cotton, including the^utilisa¬ 
tion of waste cotton. Mechanical and chemical processing of mixed fibres. 
Application of spinning aids to processing. Mechanical processing of loose- 
dyed cotton. Fibre distribution in waste and processed material at various 
stages of spinning in respect of length, immaturity, strength, etc. Dyna¬ 
mical stresses developed in weaving and loom tuning standardization and 
improvements of sizing. Mercerisation with special reference to Indian 
cottons. Estimation of dyes on fabrics. Improved methods of finishing 
with special reference to crease and shrink-proofing, draping quality and 
permanency to laundering. Development of training methods. Influence 
of physical working conditions on worker and machine-efficiencies. Incen¬ 
tives. Time and Motion studies. Personnel selection and placement. 
Consumer research. Sampling inspection techniques. Further extension 
of quality control methods to mechanical processing; applications to chem¬ 
ical processing and for fuel economy. Machine interference. Definition of 
yarn and cloth quality in respect of damages. 

Operational research is aimed at standardisation and rationalisation 
of existing processes and work methods in the industry. 

The research work done by the staff is published in the form of Re¬ 
search Notes by ATIRA or is published in well known research and 
industrial journals. 

The Library Division prepares comprehensive surveys of scientific and 
technological literature and issues them in the form of Abstracts, Biblio¬ 
graphical series etc. There is also a photostat and micro-film service. 

The Liaison Unit is entrusted with the task of implementation of 
projects worked out, by training mill staff in the work, short term experi¬ 
mentation in mill; keeping in contact with the mills, etc. 

The annual budget for 1954-55 is approximately Rs. 9 lacs and the 
capital expenditure approximately is Rs. 20.5 lacs. 

Physical Research Laboratory, Ahmedabad. 

A Research Laboratory for the study of Cosmic Rays was started 
in 1947 by the Karmakshetra Educational Foundation and was housed in 
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a small building in Shahibag, Ahmedabad. In 1948, the Ahroedabad 
Education Society took over the laboratory and expanded the scope of its- 
activities by adding a Department of Atmospheric Pliysics and the labo*» 
ratory was shifted to the M. G. Science Institute building and Dr. K. Ri 
Ramnathan was appointed full-time Director. The initial research pro* 
gramme of the laboratory was oriented by the scientific interests of its 
principal workers. Dr. Ramnathan has been interested in the problem 
of atmospheric ozone, which is produced 15 to 30 miles up in the 
atmosphere by ultraviolet radiation from the sun, and distributed in 
lower layers by the circulation of the atmosphere and Dr. Sarabhai 
has been interested in undeistanding the causes of the time variations 
of cosmic rays and !he light they could throw on the sources of cosmic 
rays. Later it was decided that the over-all programme of the Laboratory 
should be the integrated study of the different kinds of radiation which 
are received on tlie earth and of their geophysical consequences. Therefore, 
in 1950, a council of management for the Pliysical Research Laboratory 
was formed with representatives from the Alimedabad Education Society, 
the Karmakshetra Educational Foundation, the Ministry of Natural Re¬ 
sources and Scientific Research and the Atomic Energy Commission of the 
Government of India and Governmeyt of Bombay. A new and spacious 
building has been erected on the Gujarat Llniversity campus. 

The laboratory lias four departments: Atmospheric Physics, Cosmic 
Rays, Theoretical Physics and Radio Ph} sics and Electronics. The Depart¬ 
ment of Atmospheric Physics carries out high level balloon ascents to study 
temperatures, pressures, units and other physical parameters in the upper 
atmosphere, measurement of the amount and height distribution of atmo¬ 
spheric ozone and study of their relation to the general circulation of the 
earth's atmosphere, correlation of atmospheric ozone with weather; sMidy 
of heat and momentum transfers in the atmosphere; studies of night airglow 
and of light scattered by twilight and study of the Ionosphere. The 
Department co-operates with the India Meteorological Department and 
the International Ozone Commission. 

The Department of Cosmic Ray Physics conducts systematic con¬ 
tinuous recordings of the intensities of cosmic rays with Geiger counter 
telescopes of various dimensions at different latitudes and at varying 
heights above sea level. The analysis and study of the data are carried 
out i!j relation to meteorological and extra terrestrial phenomena. The 
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recording and analysis of variations of cosmic ray neutrons, of large 
atmospheric showers detected by Cerenkov radiation, and of positively 
and negatively charged mesons by the magnetic deflection method. The 
Department is participating in the International programme of continuous 

cosmic ray recordings for the study of solar and terrestrial relationships. 

• 

The Department of Theoretical Physics undertakes regular courses 
in theoretical physics and is particularly interested in the problems of 
nuclear structure. 

The Department of Radio Physics and Electronics undertakes the 
.systematic recording and analysis of the characteristics of the ionosphere 
with an automatic multifreqiiency recorder and the stud}? of the winds in 
the ionosphere and the development of instrumentation for Cosmic 
Ray Physics, Atmospheric Physics and Radio Physics. 

Besides research an important aim of the Laboratory is to serve as 
a post-graduate study centre for physics in Western India and to train 
research students in experimental and theoretical physics. A number of 
research workers have got their doctorates from this Laboratory and over 
30 papers have been published during the past five years from this 
Laboratory. , 

Central Salt Research Station, Bhavnagar. 

The need for salt research was recognised by the Council of Scientific 
and Industrial Research as early as 1940 and a Salt Research Committee 
was constituted to formulate a programme of research on the production 
and utilization of salt, this committee, later amalgamated with the Heavy 
•Chemicals Committee, was revived in July 1948. The Research Station 
and Model Salt Farm established by the Government of India at 
Wadala, Bombay, under the Salt Commissioner in November 1949, have 
been functioning under the technical guidance of this Committee. 

In I 95 ^» if was proposed that a Central Salt Research Institute 
should be established at some place in Saurashtra under the Council of 
Scientific and Industrial Research for carrying out research on marine salt, 
salt from inland lakes and sub-soil brine. The Ministry of Works, Produc¬ 
tion and Supply promised to support any proposal for a grant from the 
Salt Development cess for setting up the Institute. The Government of 
Saurashtra generously offered to place at the disposal of the council a 
magnificent building for housing the Institute, two bungalows and 125 
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acres of. land for the experimental Salt Farm at Bhavnagar. Dr. Mata- 
prasad took charge as the Director of the Institute in June 1953 and the 
Institute was opened by Shri Jawaharlal Nehru in April 1954. The annual 
budget of the Institution is approximately Rupees five lacs. 

The main function of the Institute is to work out methods for im¬ 
proving the quality of salt and to increase salt production for domestic as 
well as industrial uses; to conduct research on the economic recover}' of 
the by-products as such or to utilise them for the manufacture of other in¬ 
dustrially useful chemicals and to devise tests for the determination of the 
quality of salt and salt products. The Institute has three divisions: In¬ 
organic Chemistry, Physical Chemistry and Chemical Engineering. It has 
a good library, a research information service, a museum, a workshop and 
a salt farm. 

Preparation of AR and BP quality sodium chloride and sodium sul¬ 
phate on a laboiatory scale has been peifected. The studies on “ Sorel 
Cement " on the bitterns obtained at Sambhar Lake, on the methods of 
removal of brackishness of well waters, on the preparation of “iodized 
salt ” and on an easy and quick method of estimation of sodium chloride 
in a sample of salt are going on at jyesent. 

Central Institute of Research in Indigenous Systems of Medicine, Jam¬ 
nagar. 

riie Institute was established by the Central Government for the 
promotion of Ayurveda and research in Indigenous Systems of Medicine, 
in 1952. It is governed by a Governing Body appointed by the Ministry 
of Health, There is also a Scientific Advisory Council consisting of reput¬ 
ed members of the profession and other branches of science. The annual 
budget is approximately rupees four lacs. 

The main problem of research at present is anemia and allied 
diseases and treatment of the same by Ayurvedic medicines. A small 
hospital with 48 beds is attached and outdoor patients are also treated. 
Bir-Sar wood and other 70 medicinal herbs are being investigated in the 
Pharmacognocy department. In the Pharmacy of the Institute all the 
medicines required for the Institute, the Hospital and outdoor patients 
are being prepared. ‘ Bhavit Loha,' ‘ Loha Bhasma ' and other Yogas of 
‘ Loha ’ are prepared. The fundamental equivalents of weights and meas¬ 
ures used in Ayurveda (Man Paribhasa} have been fixed up by the Sgj- 
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entific Advisory Couacil of the Institute and these are being adopted in 
all Ayurvedic Dispensaries of Uttar Pradesh and Saurashtra. 

A post-graduate course in Ayurveda is being finalised. 

Gujarat Research Society. 

The Gujarat Research Society was founded in the year 1936 with a 
view to promoting and co-ordinating research in all branches of knowledge 
with reference to Gujarat, Saurashtra and Cutch, During the 18 years of 
its existence the Society has sponsored many schemes. 

Under the auspices of its medical sub-committee the physical fitness 
of school children, the nutritional and economic conditions of middle class 
Gujarati families in Bombay and Ahmedabad, have been carried out. 
Further, from the data available from the insurance companies, from the 
various maternity hospitals, from the Family Health Centres run by the 
society etc. a picture of the conditions of health has been drawn up. To 
counteract the decline in health, information on various aspects of health 
is disseminated by means of books, pamphlets etc. some of which have 
been distributed gratis in Bombay and various parts of Guj.irat, Saurashtra 
and Cutch. 

A racial, serological and health survey of Gujarat, Saurashtra and 
Cutch was undertaken in 1946 when 3600 persons were measured and 
3000 blood samples belonging to 26 selected groups were taken. 

With the help of the Director General of Arch«Eology the Society 
sponsored in 1941 an expedition for the study of Prehistoric Man in the 
Sabarrnati Valley in which interesting results have been obtained. 

A land survey of Gujarat has been carried out under the auspices of 
the Society. 

Amongst other investigations sponsored by the Society may be 
mentioned, the Social and Economic Structure of Greater Gujarat, the Food 
Crops of Gujarat, the Norms of Gujarati Children as tested by intelligence 
test methods, a Linguistic Survey of the Border-lands of Gujarat and the 
Chemical Investigation of Medicinal Plants. 

While restricting its activities to the study of the problems of a region 
the Society recognises that scientific research knows no regional boundaries 
but when the financial and human resources are limited it is desirable to 
restrict the study to a limited region. 
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Two important projects on hand at the moment a^re: (i) the establish¬ 
ment of a Psychological Research Institute to attack in a practical manner 
tiie problems of maladjustment in our schools, colleges, homes and in other 
spheres of social life, {2) a sociological-anthropological survey of the 
tribes residing in the region of Dharampur-Vansada of the Bombay State. 

The Society publishes a quarterly journal since 1939 in which the 
results of research Work oc summary of the work carried out under its 
auspices or independently are published. Besides these, tlie society pub¬ 
lishes special reports, books etc. pertaining to Maha Gujarat. It has recent¬ 
ly published an English-Gujarati glossary of scientific terms compiled by its 
President, Shri P. G. Shah, the main feature of which is the use of simple 
and current words as far as possible. 

XXX 
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Hollerith developments in electronic punched card accounting and 
computing machines are already far-reaching in their applications in 
Science, Government, Industry and Commerce. 

Illustrated is the Hollerith 550 ELECTRONIC CALCULATOR. A 
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